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WHY ARE FEVER TEMPERATURES OVER 105° F 


ARTICLES 


. RARE?* 


By Eucene F. DuBors, M.D. 
NEW YORK, NEW YORK 
From the Department of Physiology, Cornell University Medical College, and the Russell 
Sage Institute of Pathology in affiliation with The New York Hospital 
Tuere is difficulty in considering ease. There must be an emergency 
high temperature by itself because it is mechanism that strongly resists the 


so closely associated with the 


symp- 
toms of infection. As a rule the high- 
est readings are found in the most 
severe stages of the worst fevers. They 
are accompanied by all the manifes- 


tations of toxemia acting upon a patient 
eakened by partial starvation. 
” High temperature in itself can 
image tissues but it is hard to esti- 
mate the level at which each particular 
organ is injured. Exceptional patients 
have survived temperatures of 113° F. 
15° C.) but there not many who 
live more than days or ‘weeks 
atter the temperature has reached 
lO7° F. (41.7° C.). We know from the 
work of fever therapists that persons 
in good condition can stand 107.6° F. 
2° C.) for periods of 8 to 10 hours 
this is close to the upper limit of 
tolerance. Temperatures within 2 
degrees of this danger level are seldom 
found in fever. Why are readings of 
106° F 


rhe facts 


are 
a tew 


. rarer 

at our command can be 
best explained by assuming that the 
temperature regulating mechanism 
well at the higher thermo- 
static level set by the particular dis- 


tions 


hirty-first Mellon 


ty of Pittsburgh, 


Lecture the 


May 27 


presented before 


, 1948. 


approach to levels that threaten life. 

Moderately high temperature around 
104° F. (40° GC.) cannot be regarded 
as dangerous or even deleterious, inas- 
much as it is the level found in athletes 
during hard exercise. Muscles are most 
efficient at this temperature. Patients 
in good condition adjust themselves 
well to moderate fever. We noted this 
in the old days in Bellevue Hospital 
when there were still many typhoid 
patients. If they were able to take a 
well balanced, high-calory diet they 
were so clear mentally that with tem- 
peratures of 104° F. they sat proppe d 
up in bed reading the newspaper every 
morning. 

There is still much to be learned 
about temperature regulation in health 
and even more to be learned about 
fever. We are quite ignorant regarding 
the details of the chemical, electrical 
and physical reactions which occur in 
the hypothalamus and skin in re sponse 
to changes in te mperature. It is by 
delicate adjustments in these tissues 
that the balance between heat loss and 
heat production is maintained. We 
know little about the causation of fever 


Society for Biological Research, School of Medicine, 
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and the 
ducing 


manner in which fever pro- 
substances affect the level of 
thermostatic A study of high 
fever may throw light on this control. 
There is an extensive literature on 
temperature regulation reviewed by 
Thauer® and by Ranson and Magoun. 
In a recent small monograph on fever, 
DuBois* has published 2 graphs indi- 
cating the limits of body temperature. 
The first gives the found in 
normal persons with a lower limit of 
96° G.) tor early 
eather and an upper 


control. 


range 


morning mm 


cold w limit of 


3a9 al 


Fic. | All the axillary temperature readings above 
Wunderlich’s book on The Temperaturc 


level of temperature 


104° F. (40° C.) for the rectal tem- 
perature of athletes after hard exercise. 
In the second graph he has tried to 
show the limits of human survival. The 
lower limit is about 74° F. (23° C.) 
and the upper about 113° F. (45° C.). 
Only a few persons have survived 

extremes. The safe upper limit 
of temperature for persons in good con- 
dition has been closely approached by 
the fever therapists when they delib- 


these 


erately maintain te mperé iture of 
12° C. (107.6° F.) for 8 or even 10 
hours. 


Lee® in an excellent review of heat 
and cold has described the normal tem- 
peratures of homeotherms and_ the 
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in Diseases, 187 
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upper safe limits of body temperature 
Most mammals have temperatures be 
tween 97 and 102° F. with upper saf 
limit of 107 to 110° F. Birds with mor 
labile normal, 105 to 107 have an 
upper safe limit of 113° F. Lee speaks 
of the considerable species differenc« 
with little obvious evolutionary plan 
and no high correlation of norms al with 
upper lethal body temperature. 

In an article on body temperature 
prepared in 1939 DuBois? recorded the 
rectal temperature readings of 100 un- 


selected patients in the medical wards 


422 


in the 82 fever charts in the 
1. The ordinates give the 


appe ndix 


number of readings at «¢ 


The New York Hospital. None was 
above 105° F. (40.5° C.) and none 
below 96.8° F. (36° C.). He suggested 
that there was 
of temperature at about the level 
105 to 106° F. 
in 1948 it was obviously unfair to ust 
the 1948 ward patients. The 
well established fever courses of many 
have distorted by 


a secondary regulation 
In a similar study made 
formerl\ 
diseases been so 
sulfanilamides, penicillin and_strepto- 
mycin that they are almost unrecog- 
nizable. It was therefore necessary to 
go back to the 
the record of patients in the New York 
Hospital before 1932. 


older literature and to 
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DU BOIS: WHY ARE 
In making the analysis care was 
taken to omit all readings influenced 
by cold baths, cold sponges, serums or 
by intravenous. injections that might 
have contained pyrogens. It was also 
necessary to omit all readings in the 
last 2 days of life because temperature 
regulation — is seriously impaired in 
moribund patients. Cases of heat stroke 
were placed in a special category. Only 
readings above 39° C. (102.2° F.) were 
recorded. 
One of the 


the classical 


best studies of fever is 
book of Wiinderlich'® 
published in 1868 and translated into 


English in 1871. The clinical thermom- 


eter had only just been introduced 
305 
PNEUMONIA 
PATIENTS 
40-4 
30-4 /\ 
20 
104 \ 
o-+ 
1 F 4 € 
389 °C 400 ai 422 
30 
MALARIA 
100 PATIENTS 
oF 04 108 
389 40.0 422 


Fic. 2.--Re¢ 
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with malaria admitted to the New York 
Hospital before 1932 (Fig. 2). Twenty- 
five patients were studied who had 
been given malarial fever therapy in 
the same hospital between 1932 and 
1948. Inasmuch as relapsing fever has 
the reputation of giving the highest 
temperatures, the literature was 
searched and the readings in 50 cases 
of various types of this disease were 
recorded in a separate graph. 

There was a marked similarity in the 
temperature distribution curves of 
these diseases of widely different 
etiology. The greatest number of read- 


ings, the pe: aks of the curves, came 
between 40.0° and 40.8° C. Tempera- 
APSIN 
50 PATIEN 
104 06 108 
389 °C 40C “a 422 
MALARIA THERAPY 
25 PATIENTS 
+ 
102 °F 104 16 108 
389 °C 400 4i1 422 


tal temperature readings in 4 different fevers. Ordinates give the number of readings 


at each level of temperature. 


was so much enthusiasm for 
the new instrument that the physicians 
themselves made the readings. They 
measured axillary temperatures, which 
in high fevers are very close to rectal 
Fortunately Wiinderlich in 
the appendix to his book gives the 
charts of 82 patients with high fevers 
including typhoid, typhus, pneumonia, 
and the exanthemata. Fig. 1 charts all 
his readings above 39° C. (102.2° Ae 

Similar graphs were made for 100 
patients with lobar pneumonia and 100 


and there 


readings. 


tures above 106° F. (41.1° C.) were 
rare. This point was brought out even 
more clearly in Figures 3 and 4. In 
1761 readings, only 75 were above 
106° F. There must be an automatic 
cut-off that stops the rise of tempera- 
ture before it reaches the level where 
high temperature itself becomes a 
menace to life. 

The fact that there were 608 read- 
ings between 104 and 105° F. (40.0°- 
40.6° C.) and less than half as many 
between 102 and 103° F. was unex- 
pected. The shape of the curve indi- 


iS 
né 
ed 
on 
ot 
de i 
1S¢ 
rly 
ny 
by 
to 
+ 
ti 
rk 


HO DU BOIS: WHY ARE FEVER 
cates that in these particular high 
tevers the thermostatic control was set 
in the neighborhood of 104 and 105 
until well estab- 
lished. Of course the shape of the 
curve would have been very different 
if the milder infections such as bron- 
chitis, chicken pox and influenza had 


detervescence was 


been included. 
it was 
a tendency to 


In examining the records 
that there is 


place the dot on the full degrees more 


obvious 


| 
1504 


389 %* AC 


Fic. 3 The readings of 


often than on the nearest fractions. For 
example the number of recordings at 
WwW G, greatly exceeded those at 38.8 
or 40.2°. Therefore the curves were 
smoothed by averaging with each 
column the readings of its right hand 
and left hand neighbors. It must also 
be realized that when 
are made every 4 or even every 2 hours 
some of the highest and lowest points 
The peaks and 


measurements 


are missed. sharp 


TEMPERATURES OVER 
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valleys of hospital temperature charts 
are artefacts. When we study feve1 
patients in the Sage respiration calori- 
and make every 4 
minutes with electrical 
the curves are smooth and rounded. 


meter readings 


thermometers 


The respiration calorimeter has also 
brought out the fact that there is no 
one body temperature and that it is im- 
possible to determine accurately an 
average body temperature. The highest 
temperature is found in the liver or in 


1761 READINGS 
357 PATIENTS 


4 42.2 


Fics. 1 and 2 combine 


the muscles in the case of severe work 
The rectal temperature averages about 
1° F. below that of the liver, the oral 
temperature another degree lower. The 
skin and subcutaneous tissue may be 
2 to 3 a warm environment 
or more than 60° F. lower in a cold 
About one-fifth of the 
body substance lies within 1 em. of the 
surface and its temperature changes 
are. best indicated by skin readings 


lower in 


environment. 
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DU BOIS: WHY ARE 
[he rectal readings usually indicate 
the changes in about 80% of the body 
mass. These percentages vary with the 
environment and when the skin is 
really cold the gradient penetrates 
much deeper than a centimeter. Under 
these conditions the temperature 
changes of about one-half the body 
mass are best indicated by changes in 
skin temperature. At the other extreme, 
in fever, the blood is cooled near the 
surface and the subcutaneous 
perature is close to the rectal. 

During a chill with relative cooling 
of the surface and rapid rise of rectal 
temperature the superficial and internal 
masses of the body change at different 


tem- 
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pothalamus which most authorities be- 
lieve to be the region of the tempera- 
ture regulating mechanism. The ques- 
tion that concerns us now is the exist- 
ence of a mechanism in febrile disease 
that prevents the body temperature 
from rising above 106° F. 

Were it not for such a mechanism 
the body temperature could rise from 
40 to 43° C. just as easily and rapidly 
as it rises from 37 to 40° C. There is no 
physical reason to prevent the body 
temperature from shooting up to 44° C, 
(111° F.) or higher. It only requires a 
storage of 60 calories to raise the aver- 
age man’s temperature 1 degree Centi- 
grade. During a severe chill a man can 


357 FEVER PATIENTS 


1761 READINGS 


27 43 608 374 | 62 | 2 
oy 103 4 6 07 08 
389 394 400 aoe 4 47 422 
Fic. 4.—The readings of Fics. 1 and 2 combined in a density chart per degree Fahrenheit. 


rates and often in different directions. 
In severe exercise also the skin tem- 
perature falls while the rectal tempera- 
ture rises. It is obvious that in some 
heat may be transferred 
from one part of the body to another 
Without significant alteration in the 
overall temperature of the body mass. 
hearing in mind these limitations we 

have in the graphs a fairly accurate 
picture of the highest temperatures of 
the internal organs including the hy- 


conditions 


store more than 200 calories an hour. 
With severe exercise an athlete can 
store this amount in a few minutes. 
High body temperature is accom- 
panied by an increase in basal metabo- 
lism and patients with fever tempera- 
tures of 40° C. exhibit heat productions 
of about 40% above the normal. This 
may be augmented by restlessness or 
even delirium. The rise is partially 
compensated by an increased radiation 
and convection as the temperature of 
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the skin rises more and more above 
that of the environment. For example, 
it the temperature of the air and walls 
of the hospital ward be 20° C. (68° F. ) 
and the patient’s rectal temperature 
10° C., skin temperature 38° C., there 
would be a gradient of 18° C. between 
skin and air. If his rectal temperature 
were 44° C. and skin temperature 42 
the gradient would be 22° C. It is 
doubtful if this 4 degree difference is 
significant in comparison with the major 
channel of heat loss, vaporization. If 
it were important we would find fever 
temperatures 5 or 10 degrees higher on 
hot summer days than they are in 
winte1 

There are several special conditions 
in which body temperatures do exceed 
11° C. The best known is fever therapy. 
It the patient is put in a cabinet and 
heat loss through the skin prevented, 
the body temperature will rise progres- 
sively. If extra heat is poured into the 
body, temperatures will rise rapidly to 
any desired level. Occasionally it gets 
out of control and the rise continues 
atter the 
trom the fever cabinet. 

A second well known cause of marked 
hyperthermia is heat stroke. No at- 
tempt will be made to review the ex- 
tensive literature on this subject but 
attention is called to the excellent study 
of Ferris, Blankenhorn, Robinson and 
Cullen* who have described in great 
detail 44 cases of heat stroke in Cincin- 
nati in the hot spell of 1936. Most of 
the patients were brought to the hos- 
pital after 3 days of intensely warm 
weather, few had been exposed to 
much direct sunlight. Those with ad- 
mission temperatures over 106.8° F. 
were comatose or delirious. It so hap- 
pened that all with temperatures under 
107° F. (41.7° C.) ultimately survived 
and that a few with temperatures at 
the top of the clinical thermometer 
failed to die. Many of the patients 
reported that a few hours before they 
were prostrated they had noticed that 


patient has been removed. 


RARE? 


sweating stopped. All of them on ad- 
mission had hot, dry skins. 

Several other reports of heat prostra 
tion have recorded that all of the skins 
were hot and dry. A few have described 
some patients with moist skins but 
these mav have been cases of heat ex- 
haustion which differs from heat stroke 
in that it resembles shock with failure 
of the peripheral circulation and with 
a normal or only slightly elevated tem- 
perature. 

It is difficult to see how a man who 
can sweat normally could possibly de- 
velop heat stroke except in conditions 
of high humidity. Blum! estimates that 
soldiers marching in the desert increase 
their metabolism up to 265 calories an 
hour, 4 times the basal level, and in 
addition they may receive from the 
direct sunlight, reflected heat and hot 
air an additional load of over 200 cal- 
ories an hour. They gain heat through 
radiation and convection and the only 
channel of loss is vaporization. This 
rises to adequate high levels. The men 
vaporize 1 to 1'2 liters of water an hour 
and each liter vaporized takes care of 
about 585 calories. Similar results have 
been obtained in carefully controlled 
laboratory experiments. When, how- 
ever, the humidity is high as it would 
be in a jungle, vaporization becomes 
less effective and under the stress ot 
heavy work the internal temperature 
rises to 103° F. or higher until work 
becomes impossible. 

If under long continued stress there 
is finally an exhaustion of the sweat 
glands the body temperature rises with 
great rapidity. A few studies of fatigue 
of sweat glands have been described 
by Lee®, and by Gerking and Robinson® 
who observed a group of healthy, well 
acclimated soldiers walking on a tread- 
mill in a hot room. They were kept in 
water and salt balance by drinking 
(0.1% saline solution. In the first 2 hours 
of work the average rate of sweating 
was 1400 gm. per hr. and the sweating 
rates declined from 10 to 80% of this 
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value by the 6th hour. They conclude 
that the sweating mechanism was fa- 
tigued though not exhausted. Appar- 
ently this is not often the result of 
dehydration or lack of salt. It is very 
different from the blockage of sweat 
glands by keratinization of their orifices 
as observed recently in the Pacific Area. 

A third condition that exhibits tem- 
peratures above 106° F. (41.1° C.) is 
the moribund state a few hours before 
exitus. Usually in fevers the tempera- 
ture mounts to high levels just before 
death. Sometimes it remains flat, some- 
times it falls. In the last hours of life 
there is a failing of circulation and 
impairment of the temperature regula- 
ting mechanism. 

\ great deal has been written about 
abnormally high temperatures in brain 
injuries or tumors involving the hypo- 
thalamic region. From a limited study 
of many cases reported in the literature 
there is no evidence that the tempera- 
tures differ markedly from those found 
in infectious diseases. Probably the 
hyperthermias that have impressed 
clinicians are the terminal high tem- 
peratures of moribund patients. 

Under certain special conditions it 
is possible to obtain very high tem- 
peratures in fever. If intravenous in- 
jections which happen to contain pyro- 
gens are given to fever patients the 
results may be dramatic. I remember 
one such case when in 1921 at Bellevue 
Hospital Cecil and Larsen were treat- 
ing lobar pneumonia with an antibody 
solution that caused a significant re- 
duction in the mortality. In spite of 
every precaution known at that time 
an occasional batch would contain 
pyrogens. One poor patient after an 
intravenous injection had such a violent 
hill that the clinical thermometer rose 
to 110‘ and burst. The laboratory 
thermometer showed that his rectal 
emperature was 112° F. (44.4° C.). 
Prompt application of cold water re- 
duced the fever rapidly and much to 
our surprise the patient recovered. 


RARE? 367 


Summarizing these special conditions 
in which temperatures over 106° F. 
(41.1° C.) are found, the following clas- 
sification can be made: (1) sudden 
overwhelming heat load, as in a fever 
cabinet or the chill from pyrogens. 
(2) A prolonged overwhelming load 
with exhaustion of the sweat glands as 
in heat stroke. (3) Failure of the circu- 
lation and, or, failure of the tempera- 
ture regulating mechanism in mori- 
bund patients. (4) Some infectious dis- 
eases with occasional readings between 
41 and 42° C. These represent the 
scatter which is usually found at the 
edges of bell-shaped Gaussian curves 
of distribution. 

Thus it is evident that in fevers the 
great majority of readings are lower 
than 106° F. which is safely below the 
point at which temperature itself is 
dangerous. Everything points to a tem- 
perature regulating mechanism that 
functions well at the thermostatic level 
set by the particular stage of the dis- 
ease. Presumably this is located in the 
same centers in the hypothalamus that 
control temperature in health and re- 
spond grossly to changes in the blood 
and more delicately to ché anges in the 
skin. The sharp limitation of tempera- 
tures at the level of about 106° F. 
points toward an “emergency regula- 
tory mechanism in fever” that protects 
the body with great efficiency. 

This mechanism can do but little in 
the way of reducing heat production 
unless it sends the patient into a quiet 
coma. It cannot do much through in- 
creased radiation or convection but can 
do a great deal by increased peripheral 
circulation and particularly in- 
creased sweating. 

The patient can help if he is strong 
enough to throw off his blankets. The 
nurse can cool the room. The doctor 
can follow the custom of aiding na- 
ture’s vaporization by ordering cool 
sponges with water or dilute alcohol. 
The important thing is to cool as much 
blood as possible in the subcutaneous 
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a chilling of the skin 
might lead to constriction of the pe- 
ripheral blood vessels and diminished 
cooling of the internal organs. There 
is also the possibility that chilling of 
the skin might start signals to the tem- 
regulating center that would 


tissues. Too great 


perature 
produce an effect exactly the opposite 
of that which was desired. 

Drinking 


but relatively 


cool water is comforting 


inefficient in reducing 


temperature. For example if a patient 
could possibly swallow a liter of water 
at zero Centigrade it would abstract 40 
calories, enough to lower his tempera- 
ture only 2/3 degree. This same water 
vaporized from his skin would abstract 
585 calories. 


\ sur- 


vey has been made of 1761 tempera- 


Summary and Conclusions. 1. 


ture readings in 357 patients suffering 


trom diseases characterized by high 
fever. Only 4.3% of the temperatures 
were above 106° F. (41.1° C.). None 


was above 107.8° F. (42° C.). 


RARE? 


-ERATURES OVER LOOF. 


2. In these fevers 605 
readings came between 104 and 105° F 
(40.0 to 40.6° C.). Less than half as 
many fell between 102 and 103° F. 
(38.9 to 39.4° C.). 
that in these fevers the 
level” for the 
mechanism was set in the 
hood of 104 to 105° F. 

3. Human temperatures much higher 
than 106° F. found 
conditions other than infectious dis 
The normal temperature regu 


particular 


These are indications 
“thermostat 
regulating 
neighbor 


temperature 


can be several 
eases. 
lating mechanism may be overwhelm- 
cabinet or 
with its ex 


ed suddenly by a fever 
gradually by heat stroke 
haustion of the glands. The 
mechanism together with the periph- 
eral circulation often fails in moribund 
patients. 


sweat 


1. Except for these anomalous con- 
kept safely 
level by an 


ditions temperatures are 
below the “emer- 


fever 


danger 


gency regulatory mechanism in 


which acts chiefly through the periph- 
and the 


eral circulation sweat glands 
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MAJOR SURGICAL OPERATIONS IN THE PRESENCE 


OF BUNDLE 


BRANCH BLOCK 


\ STUDY OF 


By Pau. H. 


THE OPERATIVE RISK IN | 


59 PATIENTS 


AND 


Joun S. La Dur, 


NEW YORK 


rom the Department of Medicine, 


of Cancer and 


TABULATIONS of the operative mortal- 
ity, cardiac complications and other 
postoperative complications in 59 pa- 
tients with bundle branch block ( BBB ) 
subjected to major surgical operations 
at Memorial Hospital suggest that such 
patients withstand operation almost as 
well as patients of the same age group 


who have normal electrocardiograms. 
The presence ot BBB has been re- 
garded by some as a contraindication 
to the performance of all but emer- 


gency surgical procedures because of 
the danger of ventricular standstill or 
ventricular fibrillation.* This attitude is 
encouraged by studies sti iting that the 
average life expect incy associated with 
this electrocardiogr: aphic finding is 2 
° A recent survey, how- 
has that 42% of the 50 
cases of BBB were still living 8 vears 
the condition had 


years.” more 


ever shown 
and 2 months after 
been. diagnosed.! 
Bundle branch block .in the aged 
ilmost always associated with arterio- 
sclerotic heart disease, although it may 
occur with rheumatic, syphilitic or con- 
genital heart Any 
elderly patient who must undergo major 


forms of disease. 
surgery should have a careful preoper- 
ative evaluation of his cardio-vascular 
status; but our data do not support the 
contention that BBB per se constitutes 
a inajor contraindication to surgery. 
Other factors, such as the presence of 
ic hypertrophy, congestive failure, 
a history of recent myocardial infarct 


sent address: Pratt Diagnostic Hospital, 


30 Bennet Street, 


PFEIFFER, M.D.° 
M.D., Pu.D. 
NEW YORK 


Memorial Hospital tor the Study 


Allied Diseases 


appear to us to be of tar 
tance than the 


electrocardiographic 


more impor- 
presence of a_ single 
abnormality. All 
these criteria must be evaluated if the 
internist is to give an intelligent esti- 
mation of the operative risk. Increas- 
ing knowledge of pre- and postoper- 
ative perfected techniques of 
and the introduction of 
antibiotics have combined to make the 
prognosis for patients with heart dis- 
much 


care, 
anesthesia. 


ease undergoing 
less formidable. 

Cancer is invariably a fatal disease 
in the absence of treatment and, more- 
over, its course in the untreated patient 
is often harrowing. For this reason 
surgical treatment of cancer patients 
may be given more liberally than in 
most Emphasis must be 
placed, however, on employing every 
possible means to insure recovery of 
the patient with cardiovascular disease 
who must undergo surgery for the abla- 
tion of cancer. This line of procedure 
a cornerstone in the treat- 
ment of patients with cancer at Memo- 
rial Hospital, and consequently we 
have been able to collect a rather large 
series of patients with BBB who have 
had major surgical operations during 
a 27 month hospital period. 

In this communication the authors 
have atte mpte cd to answer the following 
questions: (1) Do patients with bundle 
branch block undergoing surgical pro- 
cedures have an unusually high imme- 


major surgery 


diseases. 


has became 


Boston, 


Mass 
( 369 ) 


\ 


diate mortality? (2) Does the surgical 
procedure cause an acceleration or an 
aggravation of the cardiac disease as 
manitested clinically or by electrocardi- 
ographic tracings? and (3) Do patients 
with BBB have an unusually high in- 
cidence of 


postoperative complica- 


tions? 


Method of Study 
BBB were subjected to major surgical opera- 
tions at Memorial Hospital from March 1, 
1946, to June 1, 1948. During the same 
period, 13,716 patients wer 


Fifty-nine patients with 


idmitted and 


TABLE ] 
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incidence. The charts were reviewed and 
insofar as possible an effort was made to 
classify the heart disease according to the 
New York Association Classification. The 
cardiovascular background was evaluated by 
noting a history of, or findings of, rheumatic 
fever syphilis, hypertension, myocardial in 
farction, cardiac enlargement or congestive 


failure. Preoperative management, including 


the use of digitalis and quinidine; the type 
length and course of operative procedure, the 
anesthesia employed and the postoperative 
course and care were reviewed. The inci- 
dence and variety of postoperative complica 
tions were noted with 


special emphasis 


ESSENTIAL DATA ACCORDING TO TYPES OF BUNDLE BRANCH BLOCK 


Number 


Class I 
N. Y. Heart { and B 
\ssociation 
Classitication® Class II 


\ and B 


Infarct 
Past History Angina 
( irdias 
Conge stive 
Failure 
Diastolic Blood Pressure 
b é 10 m 
No X-ray 
X-ray Evidence None 
Cardiac Slight 
Enlargement Moderate 
Marked 
Post-operative non-fatal 
medical complications 
Post operative deaths 
Surgical 3 
Medical 3 
Patients who have 
survived 19 months 
Or more 
° There were no cases in Classes III and IV 


I. B B B B—Left bundle branch block. 

4 LB B B—Atypical left bundle branch block 
R B B B—Right bundle branch block. 

S Wave Atypical right bundle branch block. 


1.891 electrocardiogramis were made—the inci- 
dence of BBB being 1.88% _ of the electro- 
cardiograms made and 0.66% of the hospital 
idmissions. These figures were not corrected 
for repeated electrocardiograms or readmis- 
Sl ms 

We define a major operation as any proce- 
dure lasting 1 hour or longer, whether or 
not a general anesthetic agent was used. The 
and race 


data were 


analyzed tor age, Sex 


of Cases LBBB ALBBB RBBB S Wave 
59) 18 12 l (28 
Si 16 1] 23 
8 cA ] 0 5 
5 2 2 0 
4 2 0 0 9 
8 ] 2 l 4 
29 iz 2 0 15 
6 3 2 0 1 
39 8 0 93 
§ 5 ] ] ] 
2 0 ] 0 l 
4 2 0 0 9 
10 4 4 
6 
3 0 0 0 
0 0 0 3 
10 0 ] 0 9g 


being placed upon a search for those whi 
might have some etiological relation to the 
presence of heart disease. Bundle branc!l 
block was classified according to accept: 
criteria.2, The S wave pattern was consider: 


separately, since there is some evidence tha 
it is associated with a better prognosis.5:7 


— 


Preoperative Evaluation. In Table 
are summarized the essential data of 
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the preoperative study, the postoper- 
itive complications, deaths and_pro- 
longed survivals according to the type 
of bundle branch block found. There 
were 30 left bundle branch _ blocks 
LBBB), of which 18 were typical and 
12 were atypical. There were 29 right 


males; 3 patients were colored, 2 males 
and 1 female; all others were white. In 
l case there was clinical evidence of 
rheumatic heart disease; in the others, 
there being no evidence of rheumatic, 
luetic or congenital heart disease, the 
etiology of the BBB was probably ar- 


TABLE 2.—TYPES OF ANESTHESIA AND OPERATIONS PERFORMED 


pe of Operation No Ether Spinal Pentothal Novocaine 
Total Laryngectomy 6 4 (1) 
Radical Neck Dissection 6 6 (1) 
Abdomino-perineal Resection 6 2 
Uretero-intestinal Transplant 5 (1 1 (1 
Sigmoid Resection 3 l 
Subtotal Gastrectomy 3 2 ] 
Radical Mastectomy 4 2 2 
Lobectomy (right upper lobe 2 2 (1 
Exploratory Laparotomy 2 l l (J 
lhyroidectomy (one with 
radical neck dissection) 2 ] 1 (1) 
fransurethral Resection 2 1 
Total Gastrectomy 
l'ransthoracic Cardiectomy L 0 
Splenectomy 
Hysterectomy l ] 
Cholecystectomy ] l 
Exploratory Thoracotomy ] l 
Radical Groin Dissection i 1 
Axillary Dissection 1 1 
Perineal Resection ] ] 
Resection of Maxilla ] i 
Appendectomy ] 
Partial Laryngectomy i 1 
Partial Cystectomy 1 ] 
Simple Mastectomy l ] 
Cervical Rhizotomy 1 1 
Partial Glossectomy ] 1 (1) 
Transverse Colostomy 
Excision of Vagina ] 1 
Excision Basal Cell Tumor ] l 
Excision, Carcinoma of Ear ] ] 
Ex ision of Buccal Mucosa ] l 
Excision of Sarcoma of Chin ] l 
Excision of Parotid Tumor ] l 
Suprapubic Cystotomy I 
TOTAI 69 30 14 21 1 
figures in parenthesis indicate cases with a fall in diastolic pressure to 50 mm. of mercury or below. 


BBBs, of which 1 was typical and 28 
were of the S wave type. The average 
age was 66.6 vears with the following 
distribution: 1 was between 41 and 50 
vears, 9 were between 51 and 60, 30 
between 61 and 70, 18 were 71 to 80 
ind | was between 81 and 90 years of 
ige. There were 41 males and 18 fe- 


teriosclerotic. A diastolic pressure of 90 
mm. of mercury or above was present 
in 29 or 49% of the patients. The pulse 
pressures were distributed as follows: 
9 were between 31 and 40; 10 between 
41 and 50; 11 between 51 and 60; 6, 61 
to 70: 9, 71 to 80: 9, 81 to 90; and 5 
between. 91 and 100. A preoperative 


diastolic pressure below 60 mm. of 
mercury was not observed. All patients 
hemoglobin of at 
(photoelectric)—the —stand- 
for males and 14.4 
Six patients had a 


sugar of 120 mg. per 


had a preoperative 
least 75% 
ard being 15.5 gm. 
females. 

blood 
100 cc. or more. The blood urea nitro- 
limits in all 
One 
patient had clinical evidence of poly- 
cevthe mia. Pre oper itive medications in- 


gm. tor 
fasting 


normal 
patients prior to the 


gen was within 
oper: ation. 


cluded the continuance of maintenance 


TABLE 3.—NON-FATAL MEDICAL 
COMPLIC 

No. of 

Me Clases 
Bronchopneumonia 3 
Atelectasis 
ralvtic Ileus 
Chrombophlebitis ] 
Pulmonary Embolus ] 
Tachycardia (? type 1 
rOTAI 10 


doses of digitalis in the 6 patients who 
were receiving it when they 
the hospital; and, in 


vy came to 
addition, 4 
patients were given therapeutic doses of 
digitalis and quinidine preoperatively 
as a prophylactic measure. 
roentgenological 


There was 
evidence of slight. 
marked cardiac enlarge- 
ment in 14 of the 53 cases which 6 
foot chest films were available. The 
criteria used were: (1) for slight en- 
largement, the transverse diameter of 
the heart exceeded one-half the inter- 
nal diameter of the chest by 1 to 2 cm. 

for moderate enlargement, by 3 to 
ft cm. and for marked enlargement 
by 5 or more cm. 

Operative and Postoperative Course. 
In Table 2 the operations and anes- 
thetic agents are listed. In 13 cases there 
was a drop in diastolic pressure to 50 
mm. of mercury or below. The pressure 
remained at dangerous levels in 2 cases 


moderate or 


PFEIFFER, 
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for 1 hour 


in all others it was rapidly 


restored to 
neosynephrine subcuta 
neously or by whole blood transfusions 


(within 5 to 20 minutes ) 


normal by 


Six of the 12 cases developing signifi 
cant hypotension received ether, 3 
pentothal 
were 69 major 


spinal, and 3, anesthesia 


There 


cedures performed on these 5 


operative pro 
9 patients 
Seventeen of the operations lasted be 
tween 1 and 2 hours, 18 between 2 
and 3 hours, 23 lasted 3 to 4 hours, and 


1l lasted 4 to 5 hours. In no instance 


AND SURGICAI 
ATIONS 


POSTOPERATIVE 


Si il Case 


Urinary Incontinence 
Wound Abscess 
Wound Slough 
Pneumothorax 
Wound Dehiscence 
Intestinal Obstruction 
due to 


bo bo bo ty 


adhesions ] 
Acute Urinary Retention ] 
Esophageal Fistula ] 
Chyle Fistula 1 
Hematoma ] 

TOTAL 14 
was an operation terminated becaus« 
of a serious complication arising on th 
operating table. 

\s for the postoperative period, there 
were 6 patients who died from 3 to 19 
davs after the operation; these will b 
detail below 
administered 
59 patients as hypodermoclyses 
high 


almost 


discussed in more 
Parenteral fluids were 
S of the 


an unusually incidence sinc 
never given subcu 
taneously in this hospit il. There were 
10 patients who received 1500 cc. a da\ 


of normal saline 


fluids are 


intravenously for 1 t 

days and only 1 developed signs ot 
He died on the 16th 
postoperative day in pulmonary edem 

after having received large amounts ot 
blood, plasma, saline and 50% glucos 
by vein; he was found at post-mortem 
examination to have a recent occlusio! 
of the artery. Onlv 2 
patients ‘evident evan 


congestive failure. 


right coronary 
manifested 
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during the postoperative period and 
they, as well as § others, received 
oxygen either by tent or nasal tube. 
There were 4 patients whose hemo- 
globin dropped to below 65“ after the 
operation—the lowest being 48%. A 
transient azotemia with elevation of 
the blood urea nitrogen from 20 to 
14 mg. per 100 cc. was noted in 9 
cases. In addition, all but one of the 6 
patients died had significant 
azotemia. The patients with diabetes 
were kept under good control and the 


who 


patient with polycythemia did not 
rABLE 4.—END RESULTS AT DIFFE 
Postope I 
3—19 3 wecks 
days 3 months 
Immediate postope rative 
deaths 6 
Surgical 3 
Medical 3 


Deaths from Carcinoma 
Death, cause not 
determined 
Deaths from heart disease ] 


nd patients who had (tachveardia) 


ncreasing cardiac symptoms 


Surviving patients without 
nptoms due to heart 9 


sease 
suffer any unusual complications. In 
Table 3 the non-fatal medical and sur- 
gical postoperative complications have 
been listed. The average hospital stay 
was 19.8 days. No correlation was 
noted between the type or severity of 
the complications and the form of 
BBB or the preoperative evaluation. 
\utopsy Findings. Post-mortem ex- 
uninations were performed on 7 of 
these patients, 6 of them having died 
within 19 days of the operation and 1 
d 3 months later. Evidence of my- 
ocardial infarction was found in 2 
cases; 1 with LBBB and the other 
with the S wave pattern. The other 
hearts showed atherosclerosis of the 
coronary vessels with resultant myo- 
dial fibrosis. The weights of all but 
me of the hearts were obtained, as 
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follows: 285, 400, 410, 420, 430, and 
530 gm. In 3 cases the cause of death, 
generalized peritonitis and massive 
hemorrhage, was regarded as surgical; 
in the other 3 the causes of death were: 
coronary thrombosis, pulmonary em- 
bolus, and bronchopneumonia with 
acute pyelonephritis. 

Results. In Table 4 the follow-up 
studies on 59 patients with BBB who 
underwent major operations are pre- 
sented. immediate 
postoperative (within 19 days) mor- 
tality of 10°¢: one-half of these were 


There was an 


RENT POSTOPERATIVE PERIODS 


ative 
1—6 7-12 13—18 19-28 
months months months months 
2 ] 3 2 
] 
1 
(digitalized) 1 (died ? coronary) 
] 1 (digitalized) 


(angina) 


5 1] 6 8 


classified as medical deaths. Eight 
patients have since succumbed to re- 
current or metastatic malignant disease 
which makes it impossible to evaluate 
what the longevity of these patients 
would be if the BBB alone were 
considered. In only 5 cases was there 
evidence of progression of the heart 
disease following the operation. One 
died at home, ostensibly of a coronary 
thrombosis § months after the opera- 
tion, 2 patients digitalized 
after 5 and 8 months, 1 developed 
angina after 4 months and 1 an 
unexplained tachycardia after 3 weeks. 
Ten patients survived 19 to 28 
months without any symptoms of heart 
disease. All but one of these had the S 
wave type of BBB. 


were 
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Postoperative electrocardiograms 


were available in 21 cases and showed 
insignificant changes in 7 instances as 
follows: (1) reduction in rate from 
71 to 50; (2) change of the QRS con- 
duction time from 0.12 sec. to 0.11 sec.; 
(3) reduction in amplitude of the T 
waves 18 months after the operation 
and 6 months before death from pul- 
monary metastases; (4) inversion of 
TCF4; (5) the development of a high 
TCF4; (6) the appearance of periods 
of 2-1 auriculo-ventricular block, and 
(7) the appearance of numerous au- 
ricular and ventricular premature beats 


Cases 


TABLE 5.—ELECTROCARDIOGRAPHIC 
OF BUNDLE BRANCH 


LBBB 
No. of 
patients 
18 
P-R interval (sec.) 
12-.20 16 
21-.23 0 
24-.26 ] 
Not determinable® l 
idio- 


ventricular 
ORS interval (sec.) 


12.-.18 13 

14-.15 5 
Q-T inter, il (sec.) 

51-.40 

$1-.43 2 

14-.45 3 

19-50 
Axis 

Normal 

Lett 14 

Right 0 

© 3 had auricular fibrillation; 1 had idio-ventricular 


Four patients with the S wave or RBBB finding ha 


Electrocardiographic Findings. To 
recapitulate, 59 patients with bundle 
branch block were studied; of these 
18 had typical left bundle branch 
block; 12, atypical left bundle branch 
block; 1 typical right bundle branch 
block; and 28 atypical, or S wave. 
right bundle branch block. In Table 
1 the type of BBB is presented with 
respect to the classification of the 
type_of heart disease and the cardiac 
past history, the diastglic blood pres- 
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sure, the cardiac size, the non-fatal 
medical complications, the postoper- 
ative deaths and the number of patients 
who survived 19 months or more after 
their operations. Study of this table 
fails to show any significant corre- 
lation between the type of BBB and the 
presence or absence of any of the 
factors just listed. In other words, 
there was no. significant difference 
relatable to the type of BBB in the 
distribution of the number of patients 
with cardio-vascular symptoms; the 
number of patients with a history of 
angina, infarction or congestive failure; 
the presence of hy pertension or cardiac 


DATA ACCORDING TO THE TYPE 
BLOCK OBSERVED 


ALBBB RBBB S Wave 
No. of No. of No. of 
patients patients patients 

12 ] 28 
12 ] 23 
0) 0 9 
0 0 
3 

Auricular 

fibrillation 
1] l 22 
] 0 6 
10 ] 21 
Q Q 
2 0 
0 0 0 
0) 7 
10 0 15 
0 ] 6 


vthm 


significant QO wave in the limb or precordial lead 


enlargement; the incidence of medica! 
complications; or the number of deaths 
due to medical complications. We are 
forced to conclude that the type of 
BBB in this series bore no relation to 
the extent of heart disease preopera- 
tively or to the operative or postoper- 
ative course. A later follow-up may 
give interesting data on the survival 
rate, without recurrence of cancer, in 
the various groupings. The period of 
postoperative observation is not yet 
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MAJOR SURGERY IN THE 
ong enough to permit conclusions as to 
the significance of the 19 to 28 months 
survival of 9 patients with S wave 
BBB as against only 1 survival of an- 
other type of BBB (atypical left). 

No conclusions can be drawn from 
the mortality in this series, since 
there were but 6 deaths; we can merely 
state that the 3 patients succumbing 
to strictly surgical complications had 
left BBB and that the 3 dying from 
medical complications had right BBB 
of the S wave type. Five patients devel- 
oped increasing cardiac symptoms 
postoperatively, 2 had LBBB, none had 
RBBB, 2 had S wave RBBB, and | 
itypical LBBB. 

Table 5 gives the PR, QRS and QT 
times, the axis deviation and the 
various types of arrhythmia observed 
in the 4 types of BBB. The distribution 
of prolonged PR, QT, and QRS times 
is not significant according to the type 
of BBB; but of the whole group, 3 
patients had PR intervals that were 
2 patients the QRS 
deviation was greater than 0.13 sec.; 
and in 15 the QT interval was above 
normal for the heart rate. Left axis 
deviation was seen in 24 patients with 
LBBB and in 15 with the S wave type 
of RBBB. 


Discussion. 


above normal: in 


Although it was not 
possible to get a comparable series of 
patients of the same average age (66.6 
years) as the patients studied, we were 
ible to obtain the operative mortality 
statistics on patients 60 to 71 years of 
age who underwent sub-total gastric 
resections, abdominal perineal _re- 
tions and radical neck dissections 
tor carcinoma at Memorial Hospital. 
The operative mort ality for 32 patients 
who had sub-total gastric resections in 
this age group was 12.5%; for 64 
patients who had abdominal perineal 
resections it was 3.38%; and for 164 
patients who underwent radical neck 
dissection 2.3%, giving an average of 
3.4% for the 260 patients. 
The immediate postoperative mor- 
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tality of the series of 59 patients with 
bundle branch block was 10% (6 
deaths). However, 3 deaths were 
unrelated to the presence of heart 
disease, generalized peritonitis being 
responsible in 2 instances and un- 
controllable hemorrhage in 1. One 
patient died from acute pyelonephritis 
following ureteral transplants to the 
bowel but was shown to have broncho- 
pneumonia as a contributory cause of 
death at autopsy. If this patient is 
included as a medical death related to 
the presence of heart disease, the 
“medical” postope rative mortality is 
5%: if this death is excluded it is 3.3%, 
indicating that the presence of bundle 
branch alone was of questionable 
importance in evaluating the operative 
risk in these 59 patients. 

Only 3 patients developed symptoms 
and signs of congestive heart failure 
postoperatively, easily controlled in 2 
instances and associated with fatal 
infarction in 1 patient. The incidence 
of medical and surgical postoperative 
complications was excessive. 
Finally, it was observed that increasing 
cardiac symptoms occurred in 5 
patients several weeks to months 
following discharge from the hospital. 

Although the data demonstrate that 
the presence of bundle branch block 
does not by itself constitute a contrain- 
dication to major surgical procedures 
today, there is an increased risk in such 
patients which can be kept at a 
minimum by meticulous medical 
management. Preoperative care, the 
choice of anesthesia, and careful post- 
operative management have made it 
possible to treat surgical problems in 
such patients. The careful supervision 
of fluid and salt intake, the judicious 
use of digitalis, diuretics and oxygen 
and the wide availability of potent 
antibiotics facilitate the medical 
management of such patients; close 


cooperation between the surgeon and 
the internist is of the utmost impor- 
tance. 
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Emphasis must be placed upon an 
adequate evaluation of the medical 
cardiac classification and 
findings rather than upon 
electrocardiographic evidence of bun- 
dle branch block. This  electrocar- 
diographic abnormality, in the absence 
of contraindications uncovered by care- 
should not 
surgeon or the 


history 
physical 


ful medical consultation, 
either the 
internist in deciding upon the surgical 
management of the patient with 
cancer. Both may have 
expectations that the patient will 
the operation and that his 
heart disease will not be accentuated 


inHuence 


reasonable 
SUIVI1VE 


as a result of surgery. 

The cardiac status of a patient is 
neither more nor less important than 
the pulmonary, renal, 
metabolic or hormonal 
functions and over-emphasis of any one 


evaluation of 


neurological, 


aspect of a medical or surgical problem 
may lead to disaster. It is of interest 
that of all patients with bundle branch 
block seen during the period of time 
covered by this study, only 3 were 
thought to be 
risks to 


surgery 


too poor as operative 
withstand even __ palliative 

The fact that none of our patients 
could be as having heart 
more severe than Class II B 
undoubtedly accounts, in part, for the 
relatively low 
among ‘the 59 


classified 


disease 


operative mortality 
patients studied. A 
greater mortality would be expected 
among patients with bundle branch 
block whose heart disease was classi- 


tied as Class III or IV. 


Clinical Summaries of the 6 Cases Who 
Died Within 19 Days of the Operation. 
Case 1. J]. R., a 76 vear old white male, 
entered the hospital on 12/20/46, complain- 
ing of painless hematuria of 1 year’s dura- 
tion. Four years ago he had had an episode 
of acute left-sided heart failure thought to be 


due to a myocardial infarction. Physical exam- 
ination revealed fairly we ll-developed 
elderly male who weighed 142 Ibs. and had 
1 blood  pressur 160/120. The heart 


enlarged to the left. 
There was normal smus rhvthm and no evi- 


ippe ired to be slig! 


LA DUE: 


dence of heart failure. The electrocardiogram 
showed an S$ wave type of RBBB The heart 
was found to be at the upper limits of normal 
size on Roentgen-ray examination. A supra 
pubic cystotomy was performed, lasting 1 hour 
under spinal anesthesia. The blood pressur« 
dropped to 110/70 but responded rapidly to 
the subcutaneous injection of 3 minims ol 
1:1000 Postoperatively the 
hemoglobin was 78% of normal and the blood 
urea nitrogen rose from 18 to 23 mg. per 
100 cc. The urinary output was poor. The 
patient became irrational, was put in an OX) 
gen tent and given several hypodermoclyses 
containing -saline. He died on the 16th post 
1/14/47) in pulmonary 


neo-synephrine. 


operative day 
edema 

At post-mortem examination the heart was 
found to weigh 530 gm. There was complet: 
obliteration of the right coronary artery and 
a large old infarct with aneurysm formation 
involving the left ventricle. 

Case 2. A. T., a 75 vear old white femal 
entered the hospital on 6/30/47, complaining 
of epigastric distress of 1 vear’s duration. Sh« 
had been slightly dyspneic for 1 year and 
thought that she was hypertensive. She wa 
found to be well-nourished, weighed 159 lbs 
and her blood pressure was 170/90. The 
heart appeared to be slightly enlarged to the 
left and there was a grade II, blowing systoli 
murmur at the apex The lungs were cleat 
and there was no ankle edema. The heart 
enlarged to the left on 
Roentgen-ray examination. The electrocardio- 
sram showed an LBBB. The hemoglobin was 
100% of normal. She received digitalis and 
quinidine before the operation as a prophy 
lactic measure. A total gastrectomy was per- 
formed with ether and curare anesthesia. Th« 
operation lasted 3% hours. The blood pressul 
fell briefly to 110/70. After the operation thi 
temperature rose to 104 and 105° in spite 
antibiotics. The patient died on the 14th post 
operative day (7/27/47). 

At post-mortem examination the heart was 
found to weigh 430 gm. The coronary arteries 
were patent. There was no evidence of cardi 
failure. A leaking suture line had resulted in 
generalized peritonitis. 

Case 8. F. G., a 64 year old white mal 
entered the hospital on 5/31/46 complair 
of epigastric distress, anorexia and a 45 
weight loss during the previous 6 months. | 1 
was found to be fairly well-nourished and t 
weigh 178 lbs. The blood pressure was 
110/70, the anteroposterior diameter of tl 
chest was increased, and the breath sounds 
were distant. The electrocardiogram showed 
the S wave type of right bundle branch bl k 


appeared slightly 


b 


t 


Roentgen-ray examination showed the heart 
The preoperative he 
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rdiectomy which lasted 5 hours was per- 
rmed using ether anesthesia. The blood 


ressure fell to 96/60 for 10 minutes during 
operation An electrocardiogram taken 
fter the operation showed inversion of T. 
nd depression of QRS in the precordial 
ids. Except for an occasional rise in temper- 
iture to 101 the patient appeared to be 
loing well. He died suddenly on the 10th 
ostoperative day (6/20/46). 
\t post-mortem examination a pulmonary 
ifarct of the left upper lobe was found. The 
wt weighed 420 gm. There was no evidence 
f myocardial infarction. 
Case 4. L. E., a 74 year old white male 
ntered the hospital for the first time on 
2/3/47 complaining of intermittent hematuria 
of 6 months’ duration. The past history was 
non-contributory. The patient was found to 
be a poorly nourished elderly male with a 
blood pressure of 130/80. There were a few 
oarse rhonchi throughout both lung fields. 
rhe heart was not enlarged to percussion and 
there was no ankle edema. The preoperative 
emogoblin was 99% of normal. An electro- 
irdiogram showed the S wave type of RBBB. 
Rontgen-ray examination showed the heart 
vas not enlarged. The patient underwent an 
uneventful transurethral prostatectomy under 
spinal anesthesia. One month later he returned 
to the hospital in the same general condition 
nd a bilateral uretero-intestinal transplant 
was performed. The operation lasted 3 hours. 
lhe blood pressure was 60/20 for 1 hour, and 
the patient received a total of 11 minims of 
|: 1000 neosynephrine subcutaneously. During 
the postoperative period the patient's pulse 
ranged from 130 to 140 and the temperature 
rose to 102. He received 8 cc. (1.6 mg.) of 
Cedilanid on the 2nd postoperative day. He 
died on the 3rd postoperative day (3/8/47). 
\t post-mortem examination acute pyelone- 
ritis and bronchopneumonia were found. 
The heart weighed 410 gm. There was 
ilerate atherosclerosis of the coronary 
Case 5. M. B., a 70 vear old white female 
entered the hospital on 12/10/46 complaining 
of constipation and generalized abdominal 
cramps of 4 months duration. The past 
history was non-contributory. She was well- 
nourished and the blood pressure was 
150/96. The heart and lungs were normal. An 
electrocardiogram showed an LBBB. Roent- 
gel-ray examination showed the heart was not 
enlarged. The hemoglobin was 95% and fast- 
ing blood sugars were 100 and 109 mg. per 
100 ce. before the operation. An exploratory 
laparotomy and _ transverse colostomy were 
perlormed with spinal anesthesia. The opera- 
th lasted 1% hours. The blood pressure 
dr pe d from 120/80 to 80/60 for 10 minutes 
ini she twice received 3 minims of 1:1000 
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neo-synephrine subcutaneously. Following the 
operation the patient received insulin accord- 
ing to the pre-meal urine specimen as well 
as intravenously with infusions of dextrose 
and water. On 2 occasions she complained of 
weakness and sweating. Shortly after one of 
these episodes the blood sugar was found to 
be 74 mg. per 100 cc. She also complained 
of precordial pain radiating down the left 
arm. An electrocardiogram showed no signifi- 
cant change from the preoperative tracing. 
The patient received 1.2 mg. of digitoxin 
intravenously on the 2nd postoperative day. 
She died 12/19/46. 

At post-mortem examination fecal contami- 
nation of the peritoneum due to leakage 
around the stoma was found. There was 
atelectasis of both lower lobes. The heart was 
said to be slightly hypertrophied but its 
weight was not recorded. There was moderate 
sclerosis of the coronary vessels but no throm- 
bosis was observed. 

Case 6. H. H., a 59 year old white 
machinist entered the hospital on 2/20/48 
complaining of pyuria of 6 months’ duration. 
The past history was non-contributory. Physi- 
cal examination revealed a_ well-developed, 
well-nourished male who weighed 171 Ibs. 
The blood pressure was 160/70. The heart 
and lungs were normal; there were no signs 
of congestive heart failure. The preoperative 
hemoglobin was 92% of normal. The electro- 
cardiogram showed an LBBB; and the heart 
was observed to be slightly enlarged on 
Roentgen-ray examination. Eleven days after 
admission a left uretero-intestinal transplanta- 
tion was performed with ether anesthesia. 
The operation lasted 2% hours and was un- 
eventful. Two days after the operation the 
temperature rose to 101 and signs of atelecta- 
sis were noted. The signs subsided rapidly, 
and 15 days after the operation the patient 
was returned to the operating room where a 
cystectomy, right nephrectomy and prostatec- 
tomy, were performed with ether anesthesia. 
The procedure lasted 5 hours, the patient 
received 2500 cc. of whole blood and the 
blood pressure did not fall below 100/60. 
Immediately following the operation the 
patient was noted to be cold and sweaty and 
the blood pressure dropped to 110/70 from 
130/90. An _ electrocardiogram showed no 
change and a blood transfusion gave prompt 
relief. The day after the operation signs of 
atelectasis were noted which responded to 
intratracheal aspirations. He was also digi- 
talized as a prophylactic measure at this 
time. On the 8th postoperative day bilateral 
calf tenderness and pain in the left chest 
developed, whereupon intravenous heparin 
was administered for 5 days with good re- 
sponse. Six days after the last dose of heparin 
the patient began to bleed profusely from 
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the sup! ipubic wound: and, in spite of Care- 
ful packing and blood transfusions he died 
on the following day (4/6/48), 19 days 
ifter the 2nd operation. 

At post-mortem examination the heart was 
found to weigh 400 gm. There was no evi- 
dence of edema, consolidation or infarction in 
the lungs. There was a fistulous communica- 
tion between the ileum and the pelvic cavity. 
[The cause of death was a massive hemor- 
rhage at the operative site in the suprapubic 
area, the exact source of which could not be 
determined 


Summary and Conclusion. 1. Fifty- 
nine patients (average age 66.6 years ) 
with bundle branch block -were sub- 
jected to major surgical operations. 
Two patients died 10 and 16 days post- 
operatively of medical complications, 
a 3.3% operative mortality to which 
the presence of heart disease pre- 
sumably contributed. The total opera- 
tive mortality, including strictly surgi- 
cal complications, was 10%. 

2. The operative mortality in 280 
patients 60 to 71 years of age subjected 


to total gastrectomy (32 patients), 
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abdominal perineal resection (64 
patients) and radical neck dissection 
(164 patients) was 12.5%, 3.3% and 
2.3% respectively, an average mortality 
for the 3 operations of 3.4%. 

3. The presence of bundle branch 
block per se does not constitute a 
contraindication to surgical inter- 
vention. Careful classification of the 
heart disease and study of the func- 
tioning of other systems are of greater 
importance in evaluating operative 
risk. 

4. Postoperative complications did 
not appear to be more frequent or more 
severe than might be expected for 
a comparable group of patients in the 
same age group. 

5. No significant correlations could 
be demonstrated between the electro- 
cardiographic and the clinical findings. 
The stress on the circulation imposed 
by the surgical procedure apparently 


did not aggravate the course of the 


heart disease. 
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EFFECT OF ROENTGEN RADIATION ON THE PRODUCTION 
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lr nas been widely recognized that 
lymphoid tissue is among the most sen- 
indicators of damage by Roent- 
gen radiation. Further, after large doses 
of radiation the blood lymphocytes dis- 
appear very rapidly from the peripheral 
blood and are virtually completely ab- 
sent in 24 hours or somewhat less after 
the radiation is administered. It is the 
purpose of this report to record the 
the numbers of thoracic 
duct lymphocytes and rate of flow of 
thoracic duct lymph in cats receiving 


sitive 


changes in 


a large, single dose of whole body 
Roentgen radiation. 
Procedures. Thoracic duct cannulations 


were performed in 9 normal animals receiving 

Roentgen irradiation and in 11 animals 
who were 1500 r whole body irra- 
Lymph was collected in hourly or 
volumes in a graduated centrifuge 


to receive 
liation. 
hourly 


tube and was prevented from clotting by the 
iddition of 3 drops of 1% sodium heparin to 
the collecting container. After mixing, the 
lymphoevte count per c. mm. was deter- 


ined in duplicate, the specimen volume re- 
led, and the total lymphocytes in the spe- 
en computed. In each instance the values 
for the first 2 designated as a 
baseline 100%. The values 
I ich succeeding specimen were then ex- 
pressed as a ratio or percentage of the base- 
line. The first group of animals received no 
irradiation; the second group were irradiated 
values were determined. 
body irradiation in the amount 
uniformly results in the death of 
1 to 7 days. It is far in excess of 
© amount required to accomplish virtually 


hours were 
and expressed as 


baseline 

whole 
00 r 
ts within 


and Radiation 
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complete arance of lymphocytes from 
the peripheral blood in 24 hours or less. The 
following factors were ke »pt constant: Total 
dosage, 1500 r; K.V.P., 250; Milliamperage, 
15: Target distance to center of cat, 22”; 
Filter, Aluminum parabolic + % mm. of cop- 
per; Half value layer, 2.15 mm. copper; Aver- 


age rate of administration, 25 r per minute. 


Presentation of data. It is not valid 
under the experimental procedure em- 
ploye »d to estimate the changes in thor- 
acic duct lymphocytes and in lymph 
flow purely on the basis of a compari- 
son of values obtained before and after 
irradiation. It has been the experience 
of this laboratory that as a result of 
the procedure itself there is over a pe- 
riod of several hours some diminution 
in the rate of lymph flow, the total 
lymphocy tes per unit of time, and, to 
a much lesser extent, of the numbers 
of lymphocytes per c. mm. of ly mph. 
This occurs whether the animal is irra- 
diated or not. It is therefore necessary 
to compare irradiated animals with non- 
irradiated animals that have been sub- 
mitted to the same experimental pro- 
cedure if valid conclusions are to be 
drawn. 

The data are presented graphically 
in Figure 1. In the control group data 
are available for only 6 hours after 
the baseline. 

Analysis and discussion of data. It 
can be seen that following 1500 r 
whole body irradiation, the lymphocyte 
count per mm. and the total lym- 


_* This paper is based on work performed under Contract No. W-7401-eng-49 for the Atomic 
Energy project at theJUniversity of Rochester. 
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phocytes per unit of time in thoracic 
duct lymph of cats rapidly become 
depressed when comparison is made 
with determinations in normal animals 
subjected to cannulation. This is ap- 
parent within 2 hours after the begin- 
ning of irradiation and has become 
very marked after 6 hours. The changes 
in lymph volume suggest some reduc- 
tion in lymph flow in the irradiated 
group, but with the relatively small 
number of animals on which data are 


tually. some 12 hours after irradiatior 
was begun, the counts fell to low 
values. It is well to include such excep 
tions to the general pattern of behavior 
after irradiation in order to illustrat 
the marked individual variation in the 
response of experimental subjects to 
radiation injury. However, in 6 animals 
the total lymphocytes were less than 
15% of baseline values 6 hours after 
irradiation, while 8 hours after radia 
tion was given this factor had fallen 
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Fig. ] 
lymph volume, lymphocytes per c.mm., and total 
the values for each specimen were expressed 


The mean values of normal and irradiated groups of cats are compared as regard 


lymphocytes per unit of time. In every instance 
in each animal as a percentage of the bas 


line determination in the same animal, and then these percentages averaged for the group 
In the irradiated group 1500 r whole body irradiation was begun at “O” hour and complet: | 
in about 1 hour. The studies were made on thoracic duct lymph. 


available this may not be significant. 
The figures given are mean values, and. 
in the case of the irradiated group, are 
weighted somewhat high by the inclu- 
sion of a single animal whose behavior 
differed inexplicably from the remain- 
der of the group. In this animal the 
total lymphocytes and lymphocytes per 
cu. mm. did not progressively fall in 
number but after a preliminary reduc- 
tion actually remained relatively sta- 
tionary for several hours after irradia- 
tion. This animal was followed for a 
considerable period of time, and even- 


to less than 10% of baseline in 6 ani- 


mals. In 3 animals the lymphocyte 
count per c. mm. of lymph was less 
than 6% of the baseline 8 hours aftet 
irradiation. 

There is rather strong reason to be- 
lieve that mature leukocytes are detec- 
tably damaged only by tremendous 
Roentgen radiation (much 
larger than those given here), and that 
it is the precursor cells which are s0 
very to penetrating 
tions. It is, of course, not possible to 
say that mature cells subjected to radi- 


doses of 


sensitive raciia- 
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ation may not be destroyed at a rate 
more rapid than normal despite the 
apparent lack of morphologic damage. 
It does seem likely, however, that fully 
matured lymphocytes present in the 
lymphoid tissue at the time of irra- 
diation can be expected later to appear 
undamaged in considerable numbers 
in the lymph draining those tissues. 
If such is the case the lympho- 
evtes found in. the thoracic duct 
lymph following 1500 r whole body 
irradiations are: (1) the progeny of 
cells still capable of undergoing mitosis 
tor one or more times after irradiation 

) lymphocytes which were relatively 
anions at the time of irradiation and 
which were subsequently washed out 
morphologically intact by the flow of 
lymph through the nodes. In short, the 
joint phenomena of production plus 
release from storage account for the 
continued presence of lymphocytes in 
thoracic duct lymph for a time after 
heavy irradiation. 

It is a fact that in these experiments 
the irradiated group of cats were able 
to produce in the first 8 hours after 
irradiation a total of only 104% of 
the number of lymphocytes produced 
in the 2 hours before irradiation. At 
the end of this 8-hour period the num- 
bers of lymphocytes present were so 
small as to be almost negligible and 
were continuing to be reduced further. 
In addition, if the first 2 hours after 
the start of irradiation are disregarded, 
the animals were able to release in the 
subsequent 6 hours only 51.7% of the 
numbers of lymphocytes released dur- 
ing the 2-hour pre-irradiation period. 
Not all of this reduction in lympho- 
cyte numbers can be attributed to the 
ellects of irradiation. Part of it is arti- 
tact in that it results from the experi- 
ntal technique since normal, un- 
treated animals in control groups pro- 
ced only 7/12 as many lymphocytes 
ring a 6-hour period as would be 
anticipated from the baseline deter- 
minations. Using the reciprocal of this 


THORACK 


DUCT LYMPHOCYTES OS] 
value, 12/7, we can correct to a rea- 
sonable degree the values obtained in 
the irradiated group. 

When this is done we find “cor- 
rected” value of 178% of the number 
ot lvmphocytes produced in a 32-hour 
pre-irradiation period released in the 8 
hours after irradiation. Again neglect- 
ing the first 2 hours after the start of 
irradiation, the “corrected” figure for 
the subsequent 6 hours is 88.6% of the 
total lymphocytes produced in the 
baseline period. At the end of this 
time lymphocyte release was nearly at 
a standstill. Stated otherwise, if lym- 
phocyte release subsequent to the ‘8th 
hour after irradiation is disregarded 
as negligible, the sum total of com- 
bined production plus release of ma- 
ture cells from the lymphocyte ware- 
houses after 1500 r whole body irra- 
diation is begun amounts to somewhat 
less than a normal 4-hour supply. More- 
over, within 2 hours after the start of 
irradiation, a potential of a little less 
than 2 hours’ normal supply of lym- 
phocytes remains in the nodes drained 
by the thoracic duct. If mature lym- 
phocytes are not damaged severely by 
Roentgen radiation of this degree, then 
a reserve stock of less than 4 hours’ 
normal supply is present within the 
lymph nodes; if all the lymphocytes 
released resulted from continuing pro- 
duction (as is highly unlikely), then 
no more than a 3 to 4 hour supply 
could be produced from the time irra- 
diation was begun. If the former con- 
ditions are assumed the mature lym- 
phocyte reserve is small indeed, while 
in any event production must cease 
or nearly cease quite promptly after 
severe radiation injury. 

The above release of lymphocytes 


into the thoracic duct after 1500 r 
whole body irradiation can be em- 
ployed to compute capacity for re- 


plenishment of the peripheral blood. 
If we assume our average cat to weigh 
3 kg. the average blood volume (on a 


5% of body weight basis) to be 150 ce., 
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count to be 
5% of the cells 
lymphocytes, one can readily 


leukocyte 
15,000 per c.mm., and 2 


the average 


to be 
compute the Pip absolute lympho- 
cytes to be 562.5 x 10°. The number of 
the total es of circulating lympho- 
cytes to be 562.5 x 10°. The number of 
lymphocytes released in the 8 hours 
subsequent to the start of irradiation, 
even when “corrected” for the experi- 
mental procedure, could not exceed 
314.8 x 10°. Therefore, if the small num- 
ber released after the Sth hour is dis- 
regarded, enough lymphocytes suff- 
cient to replace slightly more than one- 
half the circulating lymphocytes are 
found in thoracic duct lymph after the 
amount of irradiation employed in 
these experiments. The computations 
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admittedly lack strict quantitative ac- 
curacy, but it should be possible to 
rely on the order of magnitude of the 


changes observed. 


Conclusions. The sum reserve of lym 
phocytes in the lymphoid tissues 
drained by the thoracic duct in cats is 
very small. From the time 1500 r whole 
body irradiation is begun, the total 
number of lymphocytes subsequently 
appearing in thoracic duct lymph 
amounts to no more than approximate ly 
a normal 4 hours’ supply. Following 


this amount of Roentgen irradiation the 


numbers of lymphocytes in thoracic 
duct lymph very rapidly decrease, the 


reduction being noted within a very 
short time after irradiation is begun. 
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CONGENITAL HEMOLYTIC JAUNDICE IN A NEGRO FAMILY 
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From the 


ConGENITAL hemolytic jaundice is 
considered to be extreme ‘ly rare in the 
Negro race. Wintrobe? encountered 
only one instance in a Negress of mixed 
blood. Scherer and Cecil’ reported an- 
other case in a 14 year old Negress, 
and stated that in their rather exten- 
sive experience with Negro blood, this 
was the first case they ever noted. 
They also quoted Kracke and Haden as 
never having encountered any. Strag- 
nell and Smith® observed three exam- 
ples of this disease among 5 Negro 
siblings. In reviewing the records of 
the Presbyterian Hospital (New York), 
where Ne -7roes constitute approximate- 
ly 10% of the patients, these authors 
found 78 examples of congenital hemo- 
lytic jaundice in white, but only 1 in 
a mulatto woman. Goodman and Cates? 
studied another Negro family which 
included 3 sisters suffe ring from con- 
genital jaundice. The only other pos- 
sible instance in the literature is that 
of Merskey and Baskind* in an Afri- 
can native. This case had all the fea- 
tures of congenital jaundice, but be- 

se the family could not be studied, 
the authors were not able to rule out 
the possibility of its being acquired. 

in the present report we wish to add 
three more cases of congenital hemo- 
lytic jaundice in a Negro mother and 
2 daughters. 


se Reports. Case 1. M. R. W., mother, 
8, was first observed in another hospital 
\ e, in November, 1944, she was treated 
tor pneumonia ae latent syphilis (Wasser- 
mann 4+, Kline 4+-). At that time she was 
discovered to have anemia with hemoglobin 
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of 58% and red cell count of 2.28 million, 
but no special studies were made to deter- 
mine the type of anemia. 

She was readmitted to the same hospital 
6 months later (May, 1945) by ambulance, in 
a semi-comatose condition. Previous to this 
admission she had complained of increasing 
weakness, abdominal pains and inability to 
do her housework. These symptoms became 
progressively worse until she lapsed into 
stupor. On admission, the blood pressure was 
110/70, pulse imperceptible. The eyeballs 
were yellow and the mucous membranes very 
pale. There was evidence of pneumonia pos- 
teriorly on the right. Roentgenograph of the 
chest showed also enlargement of the heart, 
mainly to the right. The liver was palpable 
and tender. No mention was made of the size 
of the spleen. 

Laboratory examination showed 14+ al- 
bumin and some red cells in the urine. Ad- 
mission hemoglobin was 15%, red cell count 
830,000 with 3.9% reticulocytes. Platelet, 
white cell count and differential were within 
normal limits. The red cells exhibited slightly 
increased fragility to hypotonic solution of 
saline, with hemolysis beginning at 0.47% 
and completed at 0.34%. Icterus index was 
10. Sternal aspiration showed normal marrow 
with myeloid—ervthroid ratio of 4 to 1. 
Wassermann reaction was 2+-, Kline 4+-. 

The patient was treated with blood trans- 
fusions, the first 2 of which were accom- 
panied by reactions. She was discharged ap- 
proximately 1 month later with hemoglobin 
of 48%. 

She was admitted to the Barnert Memorial 
Hospital nearly 3 years later, on April 19, 
1948. In the interim she had been reason- 
ably well, and bore one child, her seventh, 
without complications. Nine days previous 
to the present admission, the patient delivered 

female infant, her eighth child, at home, 
spontaneously and without any immediate dif- 
ficulties. However, on her third postpartum 
day, she developed generalized abdominal 
pain with vomiting and fever. After a few 
days the pain localized in the right upper 
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quadrant and right costovertebral area. The 
urine became darker in color and S( lerae 
turned slightly yellow. 

On examination the patient had_ typical 
Negroid features and dark brown skin. Tem- 
perature was 99.4°, The skull was “tower- 
shaped” (Fig. 1A), the sclerae slightly jaun- 
diced, the mucous membranes very pale. 
Phere was a blowing systolic murmur at the 
apex. Roentgen-ray of the chest revealed 
moderate enlargement of the heart, mostly to 
the right. The liver extended approximately 
2 fingerbreadths below the right costal mar- 
gin and the firm tip of the spleen could be 
definitely felt on inspiration. The uterus was 
well involuted. There was no evidence of re- 
cent or old ulcerations of the legs 


the fear of reactions. The patient improved 
gradually, her temperature remained normal 
and she was discharged with a hemoglobin 
or 7 gm. Splenectomy was refused 

As ot last examination (June, 1948), she 
Was asymptomatic except for slight yellow 
tint of the sclera 
pable and hemoglobin was 9 gm. 

Case 2. A. R., age 9, daughter of M. R. W 
(Case 1). This child was admitted to another 
hospital at the age of 6 years in May, 1945 
Her illness coincided with that of her mother 


Phe spleen was not pal- 


see above) and manifested itself with sim- 
ilar symptoms, mainly progr SSIVE weakness, 
epigastric distress and jaundice of one week's 
duration. Except for usual childhood dis 


eases, she was apparently well until the onset 


Fic. 1.—A—Case 1. B—Case 2 lowe) 


Laboratory examination showed sever 
anemia with marked spherocytosis and retic- 
ulocytosis, increased fragility of red cells and 
markedly increased excretion ol urobilinogen 
in the urine (Table 1). The latter gradually 
decreased from 1:1200 to 1:40 (method of 
Wallace and Diamond), but even before dis- 
charge, 10 days later, she still excreted 380 
mg. of urobilinogen in 24-hour stool speci- 
men. Test for hemolysins in serum was neg- 
ative. There was some evidence of tempo- 
rary liver disturbance; cholesterol ester was 
reduced to 50% of total, and the albumin: 
globulin ratio was reversed, 2.3/3.5: cephalin- 
cholesterol flocculation test showed a 34 
reaction shortly after admission, but became 
negative on the day of discharge. Serological 
tests for syphilis gave the following results: 
Mazzini 4+-, Kahn 1+, Kolmer +. Roentgen- 
ray ot the skull showed considerable thick- 
ening of the calvarium with widening of the 
diploic space, and some distortion in the out- 
line of the clinoid processes of the sella tur- 
cica (Fig. 2A 

Therapy consisted solely of high protein 
diet. Transfusions were withheld because of 


shaped skull, more marke 


of the present illness. Her temperature at th 
time of admission was 104°. The mucous 
nie mbrane Ss were very pale and the con 
junctivae jaundiced. On Roentgen-ray exam 
ination, there was moderate enlargement of 
the heart, mostly to the right. The liver was 
2 fingers and _ the spleen l finger below the 
costal margins 


Laboratory studies showed a hemoglobin of 


22%, red cell count less than 2 million 
reticulocytes 5%, increased fragility of red 
cells (beginning hemolysis of 0.50%. salin« 
complete in 0.38%), icterus index of 14, an 
negative Kline test 

She remained in the hospital for 3 month 
running a febrile course. The spleen increas 
ed in size, then gradually decreased, an¢ 
the fever abated. Therapy consisted of iron 
liver extract and blood transfusions. Splet 
ectomy was suggested but refused. She wa 
discharged with a hemoglobin of 45% an 
red cell count of 3.0 million. 

On examination at the Barnert Memori 
Hospital clinic, in June, 1948, the child pre 
sented no complaints. She had been con 


paratively well for the past 3 years. She was 
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rather small for her age, but otherwise fairly 
well developed. Her skin was dark brown, the 
skull “tower-shaped” though less distinctly 
so than that of her mother's. (Fig. 1B). The 
clerae were slightly jaundiced. The spleen 
ould not be palpated. Roentgenograph of the 
kull revealed marked thickening of the 


B—Case 2. 


Fic. 2.—A—Case l. 


frontal and parietal bones with widening of 
diploic space and partial absorption of 
yuter table (Fig. 2B). The laboratory data 
ummarized in Table 1. 
isE 38. Do. R., age 5 daughter of M. 
W. (Case 1). For the past year and a half 
child has been treated in a sanatorium 
idult type of pulmonary tuberculosis and 
known to be anemic (hemoglobin 45%). 
Detailed study of the blood revealed changes 
il of congenital hemolytic jaundice (see 


Table 1). Aside from manifestations of her 
pulmonary condition, clinical examination 
was essentially negative. The spleen could 
not be palpated, though it appeared to be 
enlarged on Roentgen-ray films. Roentgeno- 
gram of the skull revealed no significant 


changes. 


Thickening of the calvarium and widening of the diploic space. 


Stupy OF THE Famiuy. In addition 
to the 3 members described above, the 
family consisted of 4 other children by 
the first husband (who had died of tu- 
berculosis ), and 2 more children by a 
second husband. None of these 6 chil- 
dren had congenital hemolytic jaun- 
dice, though all of them were slightly 
or moderately anemic, probably be- 
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cause of nutritional deficiencies (see 
Table 1). In the youngest of the chil- 
dren (J.W.), anemia was distinctly mi- 


crocytic, iit there was no sphe rocyto- 
sis and fr agility of red cells was within 
normal limits. One of the boys (ALR. ) 


had suggestion of a “tower-shaped” 
skull without any Roentgen-ray evi- 
dence of increased marrow activity. 


The second husband (Co.W.) showed 
approximately norm: il hemoglobin and 
red cell count but his mean corpuscu- 
lar diameter was low and red cell fra- 
gility was distinctly decreased. One of 
his children (Cn.W.), and the young- 
est child by the first husband (H.R. ) 
decreased fragility. In 
3 persons, and for that 
in of the members of the 
entire family, was there any evidence 
of the sickling trait. All members be- 
longed to blood group O, Rh positive, 
and all, with the exception of the moth- 
serologically negative. All 
were dark “ety in color and had dis- 
tinct Negroid features. 

Comment. The diagnosis of congeni- 
tal jaundice in all 3 cases is well estab- 
lished by the typical clinical and labo- 
ratory findings and the familial inci- 
Skull roentgenograms in Cas*s 
| and 2 are quite characteristic of 
hemolytic process, or better, 
of marrow hyperplasia associated with 


show ed 
of these 
matter 


also 
none 


none 


er, 


dence. 


chronic 


this condition. Such changes in the 
bones are more often seen in Cooley's 
anemia or sickle cell anemia, but are 


found also 

hemolytic jaundice.’ 
Hemolytic crises occurred in Cases 

| and 2 on one occasion simultaneous- 


occasionally in congenital 
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ly. These simultaneous crises in sev- 
eral members of a family have been 
commented upon by some observers.* 

The rarity of congenital hemolytic 
jaundice in the Negro r race raises the 
question as to whe ther the few report- 
ed cases are caused by admixture of 
white blood.® Such admixture was ob- 
vious in but not in oth- 

The family presented here as well 
as a one studied by Stragnell and 
Smith® were typical Negroes as far as 
facial features and color of the skin are 
concerned. If true cases of congenital 
hemolytic jaundice in African natives, 
similar to the one re var -d by Merskey 
and Baskind* are found, then the hy- 
pothesis of miscegenation will become 
unnecessary. 

Summary. 1. Three typical cases of 
congenital ‘he bo jaundice were en- 
countered in a Negro family consisting 
of 10 persons. 

2. In 2 of them, mother, aged 338, 
and daughter, aged 9, the disease was 
quite severe, accompanied by hemo- 
lytic crises and typical Roentgen-ray 
changes in the bones of the skull. In 
the third case, daughter, aged 5, there 
were typical blood changes, but as yet 
few clinical manihestations. 

8. Review of the literature shows 
that congenital hemolytic jaundice is 
very rarely found in the Negro race. 


some Cases, ‘ 


We are indebted to the staff of the Paterson 
General Hospital for data of previous ad- 
mission in Cases 1 and 2, and to the staff of 
the Valley View Country Sanatorium for 
some of the clinical and roentgenological data 
in Case 3. 

Miss Selma Peller 


gave valuable 


and Miss Gerda Petzall 


technical assistance. 
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BLOOD VOLUME STUDIES IN MIDDLE-AGED AND ELDERLY MALES 
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RECENT reports of reduction in blood 
volume in patients suffering from 
chronic infections and malignancies!" 
suggest the possibility of similar changes 
in individuals with chronic degenera- 
tive diseases. In reviewing the litera- 
ture, however, no systematic studies of 
blood volume in normal elderly indi- 
viduals could be found. The only study 
containing relevant data is that of Gib- 
son and Evans,* who included measure- 
ments on 5 males above 50 years of age. 
Before conclusions concerning the ef- 
fects of chronic degenerative diseases 
can be drawn it is necessary to know 
whether significant changes in blood 
volume occur with advancing age. The 
purpose of the present study was to 
gather data on plasma volume and total 
blood volume in elderly males exhibit- 
ing no clinical evidences of disease. 


Materials and Methods. BLoop 
StupteEs: The blue dve T1824 (Wm. Warner 
& Co.) was used for measuring plasma vol- 
ume, according to the method of Gregersen.4 
Optical density measurements were made on 
the Model 14 Coleman spectrophotometer at 
1 wave length of 610 mu. Serum was used 
for the colorimetric determinations instead of 
plasma in order to minimize hemolysis, since 
Gregersen and Schiro5 found no significant 
changes in dye levels before and after co- 
agulation of the blood. The total blood vol- 
ume was calculated from the plasma volume 
ind the venous hematocrit, utilizing a correc- 
tion factor of 0.96 x hematocrit to compensate 
for plasma trapped among the cells.5 Hemato- 
crit determinations were done by the Win- 
trobe method in which the specimens were 
centrifuged at 3000 rpm for 30 minutes. 


* Present address—Office of Naval Research. 
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SELECTION OF SUBJECTS Subjects wert 
selected from the population of the Infirmary 
Division of the Baltimore City Hospitals using 
the following criteria: All subjects were am 
bulatory, had no recent surgical operations 
and were free from any acute or chronic in 
tections. Individuals were, however, included 
who exhibited occasional coarse rales with 
some morning cough over a period of years 
by historv and notation in the medical rec 
ord) indicative of chronic bronchitis, a com- 
mon finding in the Baltimore area. None ot 
the subjects showed any evidence of fluid 
retention, ankle edema, constant fine moist 
rales at the lung bases, enlarged liver or 
abdominal fluid. All patients with a history 
of liver disease, heart failure, or exertional 
dyspnea were excluded. Hypertension per se 
Individuals with ar 


was not disqualifying 
teriosclerosis in various forms and to varying 
de grees were included None of the subjects 
tected was receiving medication of anv kind 

9 assure constancy of conditions, all ac 
ceptable subjects were transferred from the 
Infirmary Division to the Gerontology Ward 
of the Hospital the dav before the test. All 
blood volume studie S were made in the morn- 
ing under basal conditions: that is, no food 
or fluids were available after 8 p.m. on the 
evening before the test: tests were run at 8 
a.m. the following morning while the patient 
was still in bed, before breakfast was served 
The height and weight (nude) of each sub 
ject were recorded immediately following th 
test. Plasma and total blood volume per kg 
body weight were calculated for each subject 


Results. No evidence of change in 
plasma or blood volume per unit ol 
body weight was found in observations 
collected on 60 male subjects between 
the ages of 50 and 90 vears (Table 1 
Plasma volume ranged from a mi! 
mum of 31.29 cc. per kg. in a person 77 
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irs old (Subject 30) to a maximum 
of 62.47 ce. per kg. in a 53 year old 
person (Subject 4). The range in total 
blood volume was from 54.33 cc. per 
kg. in a 77 year old man (Subject 30) 
to 100.60 cc. per kg. in a man of 71 
years (Subject 43). A comparison of 


the values obtained in the present study 
with the observations of Gibson and 
Evans* on young adults is shown in 
Fig. 1. Variations between subjects 
were large even within a single age 
decade. 

No significant change with age was 


rABLE 1.—PLASMA VOLUMES AND TOTAL BLOOD VOLUMES FOR 60 MALES 
ABOVE THE AGE OF 50 YEARS 
Plasma Total Blood 
t Lue Weight Height Volume Volume Hematocrit 
Yrs kg cms cc./kg. cc./kg. % 
l 50 59.54 157.48 57.40 98.48 43.4 
2 57 61.36 170.82 49.29 84.42 43.3 
55 56.59 157.48 44.95 Teed 44.0 
{ 53 65.91 164.47 62.47 96.23 36.6 
5f 47.50 157.48 94.56 92.53 42.4 
f 50 78.41 173.99 19.15 $2.29 44.1 
37 62.27 168.91 37.72 70.90 45.5 
67 74.09 169.55 45.11 78.15 44.1 
) 68 54.32 157.48 55.14 87.37 38.4 
0 f .7Z 42.33 $2.35 90.6 
68 57.86 165.10 58.57 96.65 41.0 
64 63.41 161.29 38.72 68.77 45.5 
( $7.95 173.99 41.38 67.29 40.1 
17.60 153.67 51.58 83.19 39.6 
Li 75.46 175.26 53.81 86.39 40.0 
64 65.46 179.07 17.68 76.17 39.0 
61 66.14 166.37 10.12 68.36 43.0 
. 68 66.36 163.83 56.10 81.31 32.2 
61 56.82 167.64 44.29 76.12 43.6 
0 64 65.00 168.28 40.52 70.97 44.7 
61 63.64 161.29 39.97 67.52 42.5 
69 68.64 158.75 43.27 74.85 44.0 
67 71.82 168.28 32.48 60.83 418.5 
65 82.27 177.80 51.79 84.49 40.3 
64 70.91 169.55 56.64 99.18 44.7 
7 59.54 157.48 40.14 72.72 46.7 
71 50.91 161.93 48.22 94.93 51.2 
78 62.27 165.10 53.89 85.00 38.1 
70 91.59 163.56 14.79 77.35 43.9 
77 82.27 167.64 31.29 54.33 44.2 
70 74.09 71.45 41.85 71.66 43.3 
72 56.14 163.83 54.00 92.00 43.9 
71 52.27 160.02 51.79 87.18 42 
75 19.77 161.29 92.09 89.83 43.7 
78 15.68 165.74 44.22 76.12 43.6 
70 63.63 160.66 44.87 71.68 39.0 
70 56.36 163.20 14.06 75.09 43.1 
70 94.54 142.24 94.91 97.89 45.7 
6 60.45 157.48 42.22 74.32 45.0 
74 63.18 165.10 45.35 79.83 45.0 
71 77.50 160.02 50.58 79.78 38.1 
70 50.45 153.04 18.80 81.32 41.7 
71 60.00 165.10 59.78 100.60 42.3 
79 64.32 167.64 3.89 71.95 40.6 
83 73.86 163.83 38.13 — 
81 64.09 160.02 50.10 82.09 39.50 
1 §2 55.45 166.37 46.25 76.72 41.40 
: 82 65.23 166.37 38.45 60.39 42.9 
88 50.00 154.94 60.86 93.48 36.4 
87 61.36 154.31 49.12 82.28 42.0 
s 66.36 165.74 50.91 81.86 39.4 
z SS 61.14 160.66 7.25 76.46 39.8 
82 68.40 168.28 10.71 61.66 35.4 
81 95.23 166.37 05.46 87.88 38.4 
85 57.05 166.37 416.52 84.28 46.7 
85 64.77 173.99 93.05 84.47 38.7 
J S6 57.50 172.72 96.21 98.43 44.7 
87 45.00 157.48 94.82 94.35 43.6 
87 55.23 157.48 49.12 79.74 40.0 
{ 90 40.91 163.56 60.30 98.53 40.4 
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found in mean plasma or blood volume 
in the present study (Table 2). Statisti- 
cal analysis of the data from Gibson and 
tailed to demonstrate a 
signiticant change with age in younger 


Evans® also 


subjects. However, the average values 
for plasma volumes obtained in the 
present study were slightly higher than 
those reported by Gibson and Evans 
Present study, Mn=48.00 cc. per kg.; 
Gibson and Evans, Mn=43.19 cc. per 
kg.; difference=4.81 cc. per mm, t= 


SHOCK: 


in order to minimize tactors con 
tributing to lowered or increased blood 
caretully se 


lected. In addition to the problems o! 


volume, subjects were 
tluid retention, which lead to increased 
blood volume, every attempt was mad 
to exclude any factor which might pro- 
duce a lowered blood volume. Taylor 
et al.’ in the 


blood volumes of normal young males 


observed a diminution 
during periods of prolonged bed rest. 
To obviate the possibility of this factor 
contusing the study, only ambulatory 


LJ 
= ° 
° 
© % 
o 8 ©° ° 
o © o 
o ° 
; 
e 
ae 
<= — 
a 
= 
— 


20 30 40 


50 60 70 80 90 


AGE YEARS 


Total blood volumes. cc. 


FIG. ] 


per kg. and plasma volumes Cc. 


per kg. in 105 males 


Total blood volume determinations from Gibson and Evans? 4 Plasma volume (Gibso1 


ind Evans® 


Discussion. Gibson Evans,* 
observing 5 males above the age of 50 
years, state: “Analysis of absolute and 
relative volumes by decades . . . shows 
a tendency in both sexes for values to 
remain at or rise above the average 
levels in the series during middle life 
and to decline with advancing age.” 
This is not in keeping with the findings 
in the present study in which no 
changes with age were observed. 


; © Total blood volume, present study; @ Plasma volume, 


present study ‘ 


subjects were used. The Infirmar\ 
population has, within the 6 months 
prior to the 


roentgenographically for tuberculosis, 


studv, been surveyed 
and all patients with suspected activ 
removed for 
further investigation along these lines 


tuberculosis have been 
None was included in this study. As 
stated above, all subjects were hospital- 
ized the night before determinations 
were made in order to make the condi- 
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BLOOD VOLUME STUDIES 
tions surrounding the test as homoge- 
neous as possible. 

Since no systematic age trend was 
observed in either study, the slightly 
higher values obtained in the present 
study, as compared with the results of 
Gibson and Evans," may be attributed 
to differences in technique. The pre- 


IN MIDDLE 


AGED AND ELDERLY MALES 391 
Gregersen' were made on 60 normal 
males above the age of 50 years. The 
data obtained were analyzed statisti- 
cally by decade subdivisions. Similar 
statistical analytic procedures were 
applied to data obtained from a study 
by Gibson and Evans* on individuals 
below the age of 50. No significant 


rABLE 2.—STATISTICAL ANALYSIS OF AGE CHANGES IN PLASMA VOLUME, TOTAL 
BLOOD VOLUME, AND HEMATOCRIT IN MALES 
Data from Gibson and Evans3 Data from present study 
19-29 30-39 40-49 50-59 60-69 70-79 80 plus 
yrs yrs. yrs. yrs. vrs. yrs. yrs. 
Plasma volume ce. per kg. 
Mn 12.33 45.54 42.34 50.84 16.64 47.19 49.83 
N 2] 1] 9 7 18 19 16 
S.D. distr. 9.57 5.38 3.04 7.61 ype 6.39 6.70 
S.D. mn 1.24 1.70 1.07 3.11 1.76 1.49 1.73 
Total blood volume ce. per kg. 

Mn 77.34 §1.95 73.50 86.09 78.33 80.71 82.84 
N 91 11 9 7 LS 19 15 
S.D. disti S.09 8.06 6.20 9.36 10.06 10.97 10.99 
S$.D. mn 1.8] 2.54 2.19 3.82 2.44 2.55 2.83 


vious investigations used the multiple 
sampling procedure,” whereas in this 
study the single 10 minute sampling 
technique was used. 


Blood 
nations utilizing the dye T1824 and 


Summary. volume determi- 


the 10 minute sampling method ot 


Che authors wish to thank Dr. 


Maurice C. 


changes in blood or plasma volume per 
unit body weight were observed with 
increasing age. 

Conclusion. From the data _pre- 
sented it is concluded that plasma 
volume and total blood volume _ per 
unit body weight in males do not 
significantly change with age. 


Pincoffs, Professor of Medicine, University of 


Maryland School of Medicine, for his stimulation and guidance during the course of this study. 
lhe technical assistance of Mary Jane Hoskins is gratefully acknowledged. The authors are 
st appreciative of the organizational aid in scheduling patients rendered by Miss Ethel Biglan. 
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From the Mount Sinai 


THe term funnel-shaped is used to 
describe the type of chest usually ob- 
served in persons of slight build and 
characterized by depression of the 
lower end of the sternum and the cos- 
tochondral ends of the 4th to the 9th 
ribs. This results in a distinct diminu- 
tion in the antero-posterior diameter of 
the chest at the level of the xiphoid 
process. Other terms for this deformity 
are, trichterbrust, 
and chone-chondrosternum. The flat 
with a 


pectus excavatum 


chest is one small postero- 
anterior diameter of the entire thorax. 
Both types of deformity are not uncom- 
mon and are often associated.24 Al- 
though the heart is often shifted to the 
left, in the majority ot patients symp- 
toms are either absent or insignificant. 
However, symptoms and signs may be 


present and may simulate and must 


be distinguished from, organic heart 
disease, rheumatic or 
‘a-b.25.31 Tn rare instances the sternal 


depression is extreme, producing ero- 
sion of the vertebral column and right 
heart failure.1*3° 


Material: This re port comprises a series of 
25 patients with funnel or flat chest referred 
for consultation because of a presumptive di- 
ignosis of organic heart disease. The latter 
was excluded in each case by means of physi- 
cal examination, electrocardiogram, Roentgen- 


ray and fluoroscopic examination. 


Results. An analysis of the findings is 
presented in Table 1. Although the ages 
ranged from 5 to 56 years, all but 3 of 
the patients were under 40. The aver- 
age age was 29.5 years. 
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Hospital New York 


Men predominated t to the sam 
ratio as that reported among cases in 
the literature. However, the ratio is dis- 
proportionately high in our series sinc 
the majority of cases were seen in mili 
tary service; of the 10 cases seen in 
private practice 6 were men. One othe1 
writer, Kuhns,'" also noted a 1 to | 
ratio. 

Four-fifths of the 
asthenic habitus, several being extreme- 
ly tall and thin. None of the patients 
or of the pyknic type. The 
chest was funnel-shaped in 16 patients 
In the remaining 7 ther 


patients were of 


was obese 


and flat in 2. 
was a combination of flat and funnel- 
shaped chest. 

The majority of the patients were ol 


a nervous temperament. Ten patients 
complained of both precordial pain and 
dy spnea; palpitation occured in 6, diz- 
ziness and fatigue each in 4, joint 
These symp- 


othe 


pains and fainting twice. 


toms have been 
1.4 10) 1.24 


observed by 
writers. 

loud systolic murmur was present 
in 60% 


finding. 


of the cases and is a commo! 


8,9,17,24,28,30 Tn 2 cases the heart 


seemed enlarged in the postero-anteri- 
or view but this was disproven by stu dy 
in the lateral and oblique positions 
(Fig. 1). The heart was definitely dis- 
placed to the left in 16 of the 25 pa 
tients. In 8 cases the left border of the 
in 10 the pul- 


monary artery segment appe ared ab- 


heart was “straight” and i 


normally prominent (Fig. 2A.3 


suggesting “mitralization.” 


I 


NTS WITH 


ATII 


DATA ON Pp 


rABLI 


— 


FUNNEL-SHAPED 


IN 


HEART 


STONE 


> 


MASTI 


“UOTJBTASp 
[ewsougy 
*@AT 


“UOTRBTAGP 
*@AT BBaN 


“@AT 
“@AT 


UOTJETAGp SIxB 


@AT 


sixe 
ON 


“UOTJETAGp yusTY 


[ewsouqy 


UOTJBTAVp STxe 


UOTJBIAsp SIxe 


ON 


GAT 
JATLUBIN 
xe 4 { 


¢ 
91/911 + ‘peoetdstp xedy ‘snwsnw 49 1Z cz 
jueuTwold 
06 os SET + xedy ‘snwanw “IL til 4 Wa ez 
ZZ - jae “pnd xedy veudsAg ‘ured 9S 1z 
99 08, + ‘eeudsAg ‘ured 19 L8 a 8z 6l 
sapsog 
89 + ‘pacseydstp xady vaudsAg ‘ured ‘psooeig d ee 
$}8eq “UOTZB IGT eg 
OL 08 + * ured [@tpsooesg ‘anwinw rami 4 6s LI 
ys 
*Japsog 
sysresys ‘yueurwoid 
- 348 "[Nd ‘pase;dstp xady a “99 4 tZ SI 
*yueuTwoid 
sg 08 O€T ‘paoeydstp xady Ol Ort we tl 
78/071 + yystesys Id ‘eeudsAg ‘ured SZ Ww Rt 
ZZ xady IZ 99I N $8 ZI 
Japsoq suted 
ssaurzzig 
bl OL *pese;dstp xady srw 69 Sel n qe 
swystesys ‘yuau 
88 -TWoJsd [nd peoeyjdsty xady BtpsBoAyoe] W Iz 
Japsoqg > 
b6 bel + pet tp xedy pe reg 69 tt 
yUsUTWOS 
x ON zig t lt 4 4d I I 
9 ra | sue i j St iN 
4 4 
N NIW I i 
| 1 Ha \ LNHILVd YO VLVC 


AND) FLAT CHEST 393 


jO4 MASTER, STONE: THE HEART IN 

The electrocardiogram was usually 
normal, yet right axis deviation was 
present in 5 cases (Fig. 2B) and a 
tendency to it in 4. This incidence is 
greater than that found in normals for 
the age group of our patients. In nor- 
mal persons without chest deformity in 
this age group there would probably 
be none with right axis deviation and a 
good many with left. In a number of 
electrocardiograms QRS was small in 


Lead 1 (Fig. 4). 


was present only once. Cases 1 and 10 


Left axis deviation 


revealed large or notched P-waves in 


FUNNEL-SHAPED AND FLAT CHEST 


ticularly chronic rheumatic valvular 


disease. 


Case Histories. Case 1. J.C.G., a youn 
man, aged 17, was referred bec ause of eas 
fatiguabilitv. Physical examination revealed 
slender youth weighing 135 lbs. and 5 ft. 7 in 
tall. There 


lower portion of the sternum. A thrill was 


was a distinct depression of th 


present and a short high-pitched systolic mu 
mur was heard at the apex. A rough grating 
systolic sound was audible in the pulmonar 
area. The apex ot the heart seemed to bi 
shifted upward and to the left. This displac 
ment was confirmed by roentgenographic ex- 
amination ( Fig. 2A The electrocardiogra 1 
revealed right axis deviation; evidence of myo 


Fic. |] Case 22).—H. H., man, aged 21 years. The heart is round and full with a wide waist. It ap; 
it the upper limit of normal in size, if not slightly enlarged The lateral view shows the heart 
ind spread or “‘pancaked” out by the anterior chest wall and the depression of the lower port 


1 which almost t 


Leads 2 and 3 (Fig. 2B, 4). Thus, the 
electrocardiogram is that seen in per- 
asthenic habitus and in neu- 
The electro- 
cardiogram in funnel chest has been 
reported normal or showing some de- 


sons ot 


rocirculatory asthenia.”° 


right axis 
or even left axis deviation.!® Griesha- 
addition found changes in 
the T-wave in Leads 2 and 3. Teplick 
and Drake*! reported minor changes 
in the Premature beats, 
sinus arrhythmia and other irregulari- 
ties occur 


gree ol 


in 


chest leads. 


The following brief case histories are 
typical and illustrate the importance of 
the differential funnel 


chest from organic heart disease 


diagnosis of 


par- 


hes the vertebral column. 


cardial involvement not 
2B). 


The asthenia of this patient, the syst 


present Fig 


murmur and thrill at the apex, the rough svs- 
tolic murmur over the pulmonary area an 
the right axis deviation were attributed to the 
marked funnel-shaped depression of the ster 
num with displacement and rotation of th 
heart. 

Case 2. 


ferred because of sharp precordial pain, short 


a man, aged 33, was 


ness of breath and episodes of rapid beating 
of the heart. Physical examination revealed 

very tall, thin man 155 Ibs. in weight and 
ft. 3 in. in height. The chest was flat with a 
depression of the lower three-fourths of the 
sternum. A short systolic murmur was heard 
at the apex; the second pulmonic sound was 
accentuated. The blood pressure was 12! 82 


mm. Hg. Fluoroscopic and roentgenographi 
examination of the chest showed straightening 


of the left border of the heart and prominence 


— 

~ 4 | 
| 


Fic. 2A 


II 


IV 


Fig. 2B 
\. (Case 7).-J. C. G., boy aged 17 years. The teleroentgenogram in the postero-anterior position 
s the diaphragm low in the thorax and the heart and apex shifted to left. The left border of the 
traightened and the region of the pulmonary artery is prominent. The right border is hidden by 
bral column. The lateral view (right) shows the depression of the lower half of the sternum and the 
ntero-posterior diameter of the chest. The heart is small. Fic. 2B.—The electrocardiogram shows 
nus rhythm, rate about 90-95 beats a minute, with a right axis deviation of the QRS. The 


ar) wave in Leads II and IJI are small, but wide and polyphasic. 
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of the right border. The resting electrocardio- 
gram revealed right axis deviation. 

fhe dyspnea, precordial pain and paroxys- 
mal tachycardia were explained by the not 
disturbances 
with flat and funnel-shaped chest and with 
neurocirculatory asthenia. 


uncommon association of these 


Case 8. D.R., a woman, aged 24, had been 
Nurse Corps 


a systolic murmur over the pul- 


refused admission to the Army 
because of 
Physical examination revealed an 
isthenic woman, 122 Ibs. in weight and 5 ft. 


616 in. in height 


monic area 
A funnel shaped de pression 
of the sternum was present. A harsh blowing 
systolic murmur was audible in the pulmonic 
rea Fluoroscopic and roentgenographic ex- 
amination of the showed the heart 
shifted to the left and its left border straight- 
ened. The pulmonary artery segment was 

In the lateral position the antero- 
diameter of 


chest 


prominent 
posterior the heart was seen to 
be small. The electrocardiogram showed left 
QORS-1 was slightly slurred 
and notched and T-3 was inverted but there 


was no evidence of myocardial involvement. 


axis deviation. 


rhe systolic murmur was explained by the 
funnel-shaped depression of the sternum 
which caused the shift of the heart to the 
left, the straightening of its left border and 
the prominence of the pulmonary artery seg- 
ment 

Case 4. FS., 
ferred because of dyspnea on exertion and fol- 
lowing excitement, palpitation of the heart 
and nervousness. Physical examination re- 
vealed a thin woman weighing 87 Ibs. and 
5 ft. 1 in. in height. At the lower end of the 
sternum there was a funnel-shaped depres- 
sion. At the mitral and apical regions a blow- 
heard. The first 
heart sound was strong but the second pul- 
monic sound was not accentuated. The blood 
pressure was 130/74 mm. Hg. The teleroent- 
genogram and fluoroscopy disclosed a heart 
somewhat smaller than normal. The electro- 
cardiogram showed a tendency to left axis 
deviation 


a woman aged 28, was re- 


ing systolic murmur was 


The symptoms and signs were due to neu- 
rocirculatory asthenia in a person with a small 
heart and funnel-shaped depression of the 
chest 

Case 5. H.H., a man, aged 21, complained 
of pain in the chest and inability to perform 
moderate physical exertion. Physical examina- 
tion revealed a thin, tall man of 118 Ibs. 
weight and 5 ft. 8 in. in height. The chest 
was flat and the lower end of the sternum 
was depressed. A short systolic murmur was 
heard at the apex, and the second pulmonic 
sound was accentuated. The blood pressure 
was 146/80 mm. Hg. Roentgenographic ex- 


FUNNEL-SHAPED AND FLAT CHES! 
amination of the chest in the postero-anteri 
view revealed an apparently full-sized, globi 
lar heart. On fluoroscopy the pulmonary at 
tery was prominent in the right oblique p« 
sition, the lateral views showed that the hear 
was small, being “pancaked” to the right and 
left by the pressure of the sternum (Fig. 1 
The electrocardiogram was normal. 

The occurrence of 


young adult with 


chest pain in a thi 


a systolic apical murmu 
marked accentuation of the second pulmon 
sound, a heart pancaked in the center and 
prominent pulmonary artery segment can b 
explained by the presence of a flat chest wit 
a funnel-shaped depression of the sternum 


Discussion. Funnel chest has been at 
tributed to various etiological factors. 
Numerous take it to 
be the result of intra-uterine arrest otf 
development of the sternum. Others be- 
lieve it is familial**:“* or attribute it t 
a development defect with abnormal 
lengthening of the 
litis,°:1° 
Evans® quotes Laennec as 
attributing it to cobbling shoes. It has 
also been considered a 


ribs,!! to bad 


poliomy: 


r 10 


syphilis,'® tuberculosis® Ol 


constitutional 
defect in the asthenic habitus, as is seen 
in neurocirculatory asthenia.*? Grodel 
in 191] pointed out the similarity of 
symptoms in 
culatory asthenia and funnel chest 
Humberd!* found this defect in tall 
thin, nervous persons. Kuhns!® stated 
that funnel chest 
asthenic persons although exceptions 
have been In 
patients none gave a history of rickets 
poliomyelitis or congenital anomaly 
We are of the opinion that funnel chest 
is a constitutional, familial defect as- 
sociated with asthenic habitus. As i 
neurocirculatory asthenia the symp- 
toms in funnel chest are neurogenic 01 
the result of inadequacy of the smal! 
heart in its response to emotional an 
physical 

Humberd!* believed the most signil- 
cant disability of funnel chest to be th 
psychological factor. Sixteen of our pa- 
tients were labeled 


persons with neurocir- 


was never seen In 


our series ot 


neurocirculator\ 
asthenia. Wolf®* believes that the low 
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position of the diaphragm in funnel 
chest accounts for the dyspnea 

The symptoms in funnel = and 
asthenia, pre- 

ordial pain, dyspne a, palpi- 
tation and fatigue, are common in func- 
tional disturbances of the heart. They 
often can be differentiated from similar 
complaints in organic heart disease; for 
example, the pain is usually diffuse, 
long-lasting and not related to effort. 
In both funnel chest and neurocircula- 
tory asthenia the presence of tachy- 
cardia and arrhythmias, apical systolic 
stri Lightening of the left 


in neurocirculatory 


nurmurs, 


“sae a of the heart, prominence of the 
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may create an illusion of enlargement 
bv bringing the right border into line 
with the vertebral column” (Fig. 3). 
Accentuation of the 
right lung root may suggest pulmonary 
conge stion, tumor 
(Fig. 3). The cloudiness in the medial 
aspect ‘ol the lung is probably caused 


(Fig. 3) 


which also distorts the ribs so that they 


shadows of the 


pneumonitis or a 


by the sternal de »pression*° 


slant more sharply than usually’? and 
the lower ribs are abnormally long.*° 
2A, 3). 
The heart is flattened and appears less 
(Fig. 1). The aortic knob 


The diaphragm is low (Figs. 


I 3. (Case 15).—D. R., woman, aged 24 years. The teleroentgenogram shows the diphragm low in the 
ind the heart and apex shifted to the left. The left border of the heart is straight with fullness 
region of the pulmonary artery. The right border of the heart is lost in the vertebral column. The 
lar shadows are very prominent and the density of the lung appears to have increased at this point 


lateral view the depression of the 


Phe he 


art is small. 


pulmonary artery and the finding of 
right axis deviation and P-wave and T- 
wave changes in the electrocardiogram 
idd to the simulation of rheumatic val- 


vular or congenital heart disease. The 
left auricle is normal in funnel chest, 
whereas it is usually enlarged in rheu- 


heart disease. U nder roentgeno- 
i! examination in funnel chest the 
displacement of the heart to the left 


sternum is clearly 


seen, narrowing the antero-posterior diameter of 
may be obliterated and in the oblique 
or lateral positions the retrocardiac 
spaces are obliterated® (Figs. 1, 2A, 3). 
Rarely the heart is displaced to the 
right? 4 and in one case*? the heart was 
in the right chest cavity. Awareness of 
all these effects of funnel chest and 
careful roentgenological examination 
make the differential diagnosis from or- 
ganic disease obvious. 
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In rare instances the pressure of the 
sternum against the heart is so severe 
thoracic vertebrae. 
Humberd!'* and Sweet” mentioned in- 
stances in which the sternum touched 
the vertebral column. There may be 
mechanical pressure on the right auricle 
and ventricle, the pulmon: iry artery, the 
aorta, and the inferior vena cava. Farm- 
er’ described right-sided enlargment. 
Levine'* was of the opinion that heart 
failure is rare but that it may result 
from mechanical factors such as kink- 
ing or constriction of the large vessels 
leading to or from the heart, or from 
changes in the lung. The heart may be 
“pancaked” that is, flattened out, in- 
stead of displaced to one side or the 
other (Fig. 1). Brown* stated that the 
greatest cardiac embarrassment ap- 
pears when the heart is fixed near the 
midline and is directly compressed by 
the depressed sternum. Pressure on the 
pericardium may produce milk spots. 
The vital capacity may be diminished. 
Kuhns'® and Farmer’? found the lung 
volume reduced. Others'®** have de- 
scribed interference with the mechan- 
ism of respiration when the diaphragm 
is low. 

The patient with funnel-shaped or 
flat chest may, of course, develop or- 
ganic heart disease like any other per- 
son. When this occurs the deformity 
may aggravate the cardiac disability. 

The diagnosis of funnel chest may be 
made by inspection and roe ntgeno- 
graphically. The patient is usually of 
slender build and the recession of the 
lower portion of the sternum is ap- 
parent (or in a flat chest the entire 
thorax is narrow). The apex of the 
heart may be displaced to the left and 
pe srhaps elevated. Evans? is of the opin- 
ion that a diagnosis of funnel chest 
should be made in adults only when 
the external postero-anterior diameter 
of the chest measures less than 6% 
inches. He obtained this figure after 
studying normal chests in which he 
found the diameter never less than 7 


as to erode the 
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inches and the average 7°4 inches. A: 
cording to criteria of Kuhns'® the ratio 
of the side to side diameter to th 
postero-anterior diameter should bs 
more than 2.5 to 1; the ribs are relative- 
ly long and slender; the anterior arcs 
slant down sh: irply (the subcostal ang] 
should be less than 90 de grees ); th 
angle of Louis is less than 170 degrees 
instead of being in a straight line, and 
the diaphragm is usually low. Paul 
and Richter®° confirm the foregoing and 
suggest that in the postero-anterior 
Roentgen-ray view search should be 
made for the following: displacement 
of the heart to the left with a tendency 
to “mitralization,” indistinctness of the 
right heart border which becomes lost 
in the shadow of the spine, decreased 
density of the heart shadow with cor- 
responding increased visibility of the 
spine and cloudiness of the medial 
pect of the right lung due to compres- 
sion of the lung by the depressed 
sternum. 

When a patient with funnel chest 
presents dyspnea, palpitation and pre- 
cordial pain based on autonomic imbal- 
neurocirculatory asthenia, 
encouragement may prove to be the 
only treatment needed. Teplick and 
Drake*! pointed out that usually no 
treatment is necessary although rarely 
corrective exercises have been recom- 
mended.1*:*:?® The necessity of resort- 
ing to surgery is extremely rare.” 
Successful operations have been re- 


ance or 


and Ochsner and De- 
bakey** and Phillips*® advise operation 
in severe cases: Humberd!* recom 
mended the administration of vitamin 
E, the avoidance of fatigue, exercise 
and correct posture. 


Summary. The incidence of flat and 
funnel-shaped chests is greater than is 
generally recognized. The two deform- 
ities often coexist. 

Organic heart disease was not present 
in 25 consecutive patients with this de- 
formity who were referred for consulta- 
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tion because of cardiovascular ie 
ind symptoms. These included a sys- 


tolic murmur at the mitral and ail 


regions, precordial pain, shortness of 
reath, palpitation, dizziness, fatigue, 
joint pains and fainting spells, in the 
A moderately 
loud systolic murmur at the apex was 
heard in the majority of the patients. 
Many not the 


with funnel chest have no complaints; 


order of their frequency. 


persons, if majority, 


when symptoms and signs occur they 


1—C. K. ( a tall, thin man of 43 vears with 
t murmur was present at the apex. The P 
small relative to the height of the 


functional and are similar 


observed in 


are usually 


to those 
st} 


neurocirculatory 
ienia or autonomic imbalance. 
(\heumatic mitral valvular heart dis- 
ease was the most frequent erroneous 
since systolic murmurs, 
straightening of the left border of the 
heart or prominence of the right border 
and the pulmonary artery were present 
in most of the patients. Furthermore, 
rigit axis deviation and abnormal P- 
were not uncommon in the 
electrocardiogram. Occasionally T-II 
and T-IIIT were inverted. 
the signs in a person with a flat or 


diagnosis. 
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also. simu- 


late congenital heart disease, pulmonz ary 


funnel-shaped chest may 
neoplasm, pulmonary 
pneumonitis. 

The etiology of funnel chest has been 
attributed to various factors and dis- 
eases but it is probable that in the vast 
majority of cases it is a constitutional 
defect in persons of asthenic habitus. 

Rarely in the funnel-shaped chest 
there is extreme depression of the low- 
of the Failure of the 


congestion or 


sternum. 


er end 


a funnel-shaped depression of the lower sternum 
waves in Leads II and III are tall. The 
R wave in Leads II and III. Tez 


is semi-inverted 


right side of the heart may occur, usu- 
ally from pressure on a large vessel 
entering or leaving the heart. 

The diagnosis of a flat or a funnel- 
shaped chest may be made by in- 
spection of the pi atient from the side. 
Roentgenograms and fluoroscopy of the 


chest afford confirmatory evidence. 


The ordinz ary postero- -anterior six foot 
Roentgen-ray 
formity. 

Reassurance is usually the only treat- 
ment necessary. Surgical intervention is 
not indicated except under most excep- 
tional circumstances. 


film may miss the de- 
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THE VALUE OF THE 


LABORATORY 


IN THE DIAGNOSIS 


OF POLIOMYELITIS 


By Max J. 


ASSOCIATE 


PROFESSOR OF 


Fox, M.D. 


INTERNAL MEDICINI 


AND 


Hopart E. 


From the Department of Clinical Medicine, 
South View Isolation Hospital of the Milwaukee Health Department) 


and 


Wir the approach of the poliomye- 
litis season each year the practicing 
physician looks to his colle ~agues in the 
field of _ ‘miology for new ideas to 
guide 1 his clinical approach to 
disease. Each year 
progress is 
and yet the goal remains elusive. 
Research in this disease has taken many 
courses and it would be idle to dwell 
further on these except to state that 
not infrequently the directions taken 
have proved tangential to the overall 
problem and have thus lost their ulti- 


him 
this 
knowledge accumulates, 


made 


mate value. 

It is our opinion that today’s ultimate 
in information regarding this disease 
obtained only in those centers 

there exists teamwork between 
the practicing physician, the fever hos- 
pital, the virology laboratory, the pub- 
lic health investigator, and the research 
facilities of the medical school. Only 
under such ideal circumstances can an 
outbreak of poliomyelitis be studied to 
vield the greatest amount of factual 
data 

Unfortunately, one or several of these 
components is too often missing, nag 
the report of an outbreak tells only 
traction of the story. Correlation of 
il material with laboratory data 
ften meant requesting aid from 
distant and frequently overburdened 


Can be 


whe re 


Cin 


has 


viral |Jaboratories. This has proved dif- 
ficult regardless of the highly cooper- 
ative spirit existing in these centers. 


WALLACE, 
MILWAUKEE, 


M.D. 


WISCONSIN 


Marquette University School of Medicine 


The urgent need for laboratory col- 
laboration was vividly brought home to 
us during an outbreak of anterior polio- 
myelitis occurring in the late summer 
and fall of 1947 in the Milwaukee area. 
Eighty-seven patients required hospi- 
talization at the South View Hospital 
in Milwaukee during this period. 

Although the signs and symptoms 
showed some deviation from those seen 
in previous epidemics, the predominant 
factor was the absence of paralysis in 
all cases. The seasonal incidence of this 
outbreak concurred with that of previ- 
ous epidemics. There were no deaths 
attributable to the disease, and autop- 
sies of patients who expired in the hos- 
pital during this period revealed no 
pathologic changes characteristic of 
poliomyelitis. 

In this epidemic skeletal muscle in- 
volvement was limited to varying de- 
grees of spasm. The severe cases were 
relieved simply by the application of 
hot compresses during the usual 14 
days of hospité lization: ten cases re- 
quired further similar treatments at 
home for periods of one to three weeks. 
This is in direct contrast to our experi- 
ence of former years where severely 
afflicted patients were transferred to 
other institutions for continuation of 
their long periods of convalescence 
and physical therapy. 

Epidemics of poliomyelitis appear to 
vary as to the clinical manifestations 
which predominate during each out- 
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break 


son of the 


his is illustrated by a compari- 
following charts which in- 
clude the epidemic years of 1937, 1946 
and 1947. 

The vear 1937 was selected for com- 
parison because it presented a rather 
typical picture of a moderate poliomye- 
litis outbreak with mean percentages 
of deaths, residual paralysis, and non- 
paralytic cases. The year 1946 was felt 
to be important for comparison because 
ot the wide variation of case types from 
that of the subsequent year, 1947. 


TABLE 1.—PREDOMINANT SYMPTOMS 
Percent 

1937 1946 1947 
Fever 69.6 ] 
Nausea and vomiting 12.1 32.5 75.8 
Headache 62.7 30.2 87.3 
Neck and back rigidity 63.7 70.2 86.2 
Irritability 61.8 29.3 35.6 
Lethargy 14.] 6.5 {4.8 
Cases 102 215 87 


Table 1 indicates the predominance 
of fever, nausea and vomiting, head- 
ache, and rigidity of the back and neck 
in the 1947 series of cases. Severe head- 
ache was such a prominent feature of 
the 1947 outbreak alone that we feel it 
requires special emphasis. Lethargy 
was as prominent in 1947 as in 1937. 
but was almost absent in 1946. 

The admission spinal fluid cell counts 
as compared in Table 2 signify a some- 
what greater cellular response in the 
1947 series. 

The distribution according to sex, as 
shown in Table 3, reveals no significant 
variation. 

The distribution by age groups indi- 
cates that approximately three-fourths 
of the patients in each series were in 
the age group below 16 vears. In 1947 
there was a slight increase in the num- 
ber of adults over.31 vears of age who 
were afflicted. 

Table 5 


skeletal muscle involvement in 1947 as 


confirms the absence of 


previously stated. The spasm was al- 
most fleeting in some instances, lastine 
only a few hours, while in others it was 


more persistent There were 
with soft palate weakness of a transi 


patients 


torv nature. 

Personal communications from pedi- 
atricians in the Milwaukee area during 
the 1947 epidemic revealed that many 
patients presente d symptoms of nausea 
low-grade 


vomiting, mild headache 


fever, and malaise. The duration of 
svmptoms was relatively short, 12 to 24 
hours, and the picture simulated that 
of mild cases admitted to the hospital 
This suggests that the epidemic in 
cluded many other cases not admitted 
to the hospital. Although an investiga 
tion was undertaken to determine the 
rather unusual nature of this outbreak, 
unfortunately facilities for the isolation 
of virus strains were not available. 
Agglutination studies on 8 sera sam 
ples obtained 6 weeks after the onset 
of symptoms were reported negativ: 
for choriomeningitis, St. Louis en- 
cephalitis, and equine encephalomye- 
litis. We are indebted to Dr. Charles 


TABLE 2.—INITIAL SPINAL FLUID 
CELL COUNT PER CC. 
Percent 

1937 1946 194 

Under 10 cells 5.9 S.4 tf 
LO 19 32.4 32.2 34.5 
50 99 26.5 25.2 13.8 
100 199 996 21.6 22 
200 299 Rie 7.6 11.5 
300 399 1.8 
100 199 1. 
500 599 0.9 LZ 
Over 600 0.4 2 
Bloody specimens 2.8 9 


Armstrong of the National Institute ot 
Health, Division of Infectious Diseases 
at Bethesda, for his kind cooperation 
and laboratory aid. Tests for antibodies 
against poliomyelitis were omitted, and 
single convalescent samples give insig- 


nificant results. 


Discussion. Our data reveal that $7 
cases of suspected anterior poliomye- 
litis were admitted in 1947 to the South 
View Isolation Hospital of the Milwau- 
kee Health Department. The symptoms 
presented fulfilled the criteria neces- 
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VALUE OF THE LABORATORY 


sary tor 


lhe 


sedimentation 


a diagnosis of poliomyelitis. 
physical examinations, 
and spinal fluid 
consistent with the diag- 


histories, 
rates, 
findings were 
nosis. 

to 
light which gave rise to the question of 
the presence of an entirely different 
entitv. The chief factor, inconsistent 
with the diagnoses, was the absence of 
residual paralysis and black muscle 
In no case was it necessary to 
apply hot compresses after the third 
week following discharge from the hos- 


In October certain evidence came 


asm. 


rABLI DISTRIBUTION ACCORDING 
rO SEX 
Percent 

1937 1946 1947 
Male 54 111 tS 
Female 1S 104 39 
foraL CASES 102 215 87 
pital. No cases required further hos- 


pitalization or physical therapy follow- 
ing discharge from the isolation hospi- 
tal, with the exception of an 18 month 


old non-resident baby with deltoid 
paralysis. This case was omitted from 
the data due to its origin outside the 
Milwaukee area. 

\lthough the spinal fluid reaction 
was consistent with the diagnosis, the 
clinical picture challenged it. We. 
therefore, reviewed the 1937 and 1946 


series. A comparison of the 3 series re- 
vealed a higher nuchal 
rigidity and headache in the 1947 se- 
ries, giving rise to the possibility of 
id of poliomyelitis. 

it is quite evident from the data at 
hand that we are assuming the pres- 
ence of poliomyelitis in our commu- 
nitv. It is evident that certain 
additional factors must be considered: 
|) The presence of an attenuated 
unusual virus strain; (2) The exist- 
of partial immunity; and (3) The 
bility of an entirely unrelated en- 
ephalomyelitis. 
t until adequate laboratory facili- 
ties ure made available will further epi- 


incidence of 


also 


IN 
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demiological studies of this nature be 
conclusive. It is our opinion that prog- 
ress toward the eradication of at least 
the killing and crippling aspect of this 
disease will stem to a large extent from 
more comprehensive studies of the na- 
ture of the organism itself and the 
immunological reactions it produces. 
A network of viral laboratories with 
well-trained personnel serving at least 


TABLE 4.—DISTRIBUTION BY AGE 
GROUPS 
Percent 

1937 1946 1947 
0 > vears 35.3 31.2 26.4 
6 10 26.5 26.) 27.6 
16 20 7.8 8.8 5.8 
21 — 30 3.9 7.8 8.0 
31 and over 8.8 4.2 115 


the more densely populated communi- 
ties must be developed if rapid progress 
is to be achieved. The absence of such 
a laboratory in a community fre ently 
pli ices the pré acticing phy sician in the 
unhappy position of entire dependence 
upon clinical signs and symptoms so 
often resulting in the diagnosis of “One 
of those virus affairs.” 

Our experience in the 1947 outbreak 
of a disease have chosen to call 
non-paralytic poliomyelitis served as 
an example to us of how important 
was the need for virology laboratories. 
Techniques for the identification of 
many viruses have in recent years be- 
come applicable to the less elaborate 


we 


TABLE 5.—DISTRIBUTION OF PARA- 
LYTIC AND NON-PARALYTIC 
Percent 
193 1946 1947 
Paralytic Cases 78 12] 0 
Non-paralytic Cases 24 94 87 
Tora. Cases 102 215 87 


laboratories. This advance has placed 
the viral laboratory in the category of 
a working counterpart, 1 rather than an 
expensive and impractical luxury for 
every sizable fever hospital throughout 
the country. 

It is our hope to establish such a viral 
laboratory at the South View Isolation 
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Hospital within the near future. We 
thus hope to obviate the impracticabil- 
ity of burdening distant laboratories 
with material which at present must be 
minimal and delicately handled and 
often unsuitable for research value. 

With such an addition to this institu- 
tion we feel we will be in a position to 
serve better the almost one million 
population of the Milwaukee Area and 
to contribute materially to the advance- 
ment of knowledge concerning polio- 
myvelitis and other viral diseases. 

Summary. 1. An outbreak of a disease 
resembling poliomyelitis occurred in 
the Milwaukee area during the sum- 
mer of 1947. 

2. This disease varied in certain un- 
usual respects from the “typical” polio- 


myelitis outbreaks seen in previous 


$4 VALUE OF THE LABORATORY IN 


DIAGNOSIS OF POLIOMYELITIS 


years and was strikingly different from 
the outbreak seen the year before. 

3. Sera from afflicted patients of the 
1947 outbreak did not reveal the pres 
ence of several types of encephalitis 
in this group. However, no studies 
could be made of the stools of thes« 
patients for the presence of the polio 
myelitis virus 

1. The need for facilities to study pa 
tients for the presence of poliomyelitis 
and other viruses exists in most fever 
hospitals throughout the country 
Southview Isolation Hospital in Mil- 
waukee is no exception to this need. 

5. The authors believe that when the 
viral laboratory becomes an active part 
of most fever hospitals, definite prog- 
ress will be made in the study of the 
nature of poliomyelitis and the answers 
to its protean nature. 
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ELECTRO-NARCOSIS: RESULTS IN 125 PATIENTS WITH 


PSYCHOSIS OR PSYCHONEUROSIS 


By Doucias GoLtpMaN, M.D. 
CINCINNATI, OHIO 


(From Longview State Hospital) 


ELECTRO-NARCOsIS is the word used 
to designate a state of unconsciousness 
produced — by 
passing an electric current through the 
brain. The term was introduced by the 
French worker Leduc in 19022 in de- 
scribing early experiments with such 
technique. Van Haareveld with vari- 
ous co-workers reported experiments 
in animals with electrically induced 
Iteration of consciousness in 1934 and 
again in 1942 and 1943.4 The first ex- 
periments in man were reported by 
Frostig, van Haareveld, Resnick, Ty- 
ler and Wiersma in 1942.1 The real 


or semiconsciousness 


TABLE 1.-NUMBER OF TREATMENTS OF ELE 


( ip A—State Hospital Patients 
Group B—Author’s Private Patients and those 
treated for other physicians 


YTALS 


impetus to this work was given by the 
report of Tietz and her co-workers in 
1945. Since then other reports have 
been made by Tietz on a larger group 
of patients and by workers from Eng- 
land on initial 

‘his report deals with the first two 
years experience of the author and 
those working under his direction in 
giving electro-narcosis to 125 patients 
Table 1). With few exceptions, the 
patients had all been subjected to other 
forms of treatment which had pro- 
duced little or no improvement and 
were in the poor prognostic situation 
of having been ill for long periods. The 
diagnostic groups treated were chiefly 
schizophrenia, paranoid and catatonic 


types; manic depressive psychoses; in- 
volution psychoses; psychoneuroses 
with chronic compulsive anxiety; and 
a few in scattered other groups chiefly 
for experimental reasons. 


Trecunigue. The technique of Tietz is fol- 
lowed in detail. Patients are treated in the 
fasting condition; a small amount of fluid be- 
fore the treatment is considered permissible, 
however. Bladder and bowel should be emp- 
ty. The patient lies on a bed or table. A pil- 
low is put lengthwise under the back from 
lumbar to cervical regions. Placement of the 
electrodes is critical. We use the external 
auditory meatus and the zygomatic arch as 
reference points and place the electrodes 


-CTRO-NARCOSIS GIVEN TO 125 PATIENTS 


Average Number 


Number of Total of Treatments 
Patients lrreatments per Patient 
43 1038 24 
82 1533 19 

125 2571 


with the posterior edge of the electrode 2 
inches (5 cm.) anterior to the external audi- 
tory meatus, and the inferior edge of the 
electrode 1% inches (3 cm.) above the zygo- 
ma. If the patient shows during the treatment 
any respiratory difficulty, the electrodes are 
advanced to a position 2% or 3 inches for- 
ward from the meatus in subsequent treat- 
ments; if there is too much restlessness, a 
more posterior position is used. The position 
of the electrodes is marked with a pencil and 
ruler before application of the electrode 
paste, after which the electrodes are put in 
position and held down by a rubber band 
similar to that used in electroshock treat- 
ment. It is usually advisable to use an ab- 
sorbing insulator of gauze or paper towel 
under the band over the forehead to avoid 
current being shunted across the electrodes 
by a layer of perspiration. The usual safe- 
guards for the tongue, gauze or rubber, are 
then placed in position, and in addition a 
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rubber airway of suitable size is partially in- 
serted between the gauze or rubber props 
we never use the word “gag”). The airway 
should be of suitable size to avoid injury to 
pharyngeal structures which may cause he- 
At this point, 0.25 to 0.40 gm. of 
pentothal sodium is injected intravenously 
Within 5 to 15 seconds the patient 
falls deeply asleep and within a few more 


moptysis 
rapidly 
seconds becomes apneic The apnea lasts 
trom 15 to 40 seconds. Then after 3 or 4 
breaths, preferably of 5% CO, in O,, the 
current is applied through the electrodes. 
On a suitable chart are recorded at 15 sec- 
ond intervals the milliamperes of current used 
in each treatment. There are also recorded the 
muscle tension, state of respirations and any 
other pertinent data. The initial current level 
of 150 to 350 m.a. is not applied in full force 
instantaneously with the throwing of the 
switch. It is gradually raised from zero to the 
peak level over a period of 2.5 to 5 seconds, 
preferably with an automatic electronic con- 
trol, but a skillfully handled manual control 
will do as well. To this slow initial current 
rise, Tietz has applied the term “glissando” 
borrowed from the musical lexicon. With the 
slow initial rise of current the 
culature is not jolted to sudden maximal 
tonicity, but is brought gradually to maxi- 
mum tone with less danger to skeletal integ- 
rity. After a few seconds, if the current level 
a general extensor movement of 


body mus- 


is adequate, 
the musculature is seen. This is the signal 
that a major epileptiform seizure has been 
produced If it fails to occur bv 10 to 12 sec 
onds, the experienced operator raises the 
current level manually to produce the desired 
effect. Then after 5 to 10 seconds the current 
level can be dropped more or less gradually 
to reach a level of 50 to 60 m.a. between 25 
and 40 seconds from the onset. During this 
process the end of the epileptiform seizure 
should be evident in the occurrence of soft- 
ened clonic movements. At the end of this 
seizure the patient may breathe immediately 
or after varying periods of apnea. At this 
point the assistant inserts the airway com- 
pletely and starts continuous suction of oral 
and pharyngeal secretions through suitably 
placed rubber catheters and administration of 


5% carbon dioxide and oxygen through a 


mask 

Apnea should cause no concern until 60 
seconds have passed, since the carbon dioxide 
and oxygen can be administered through the 
airway under positive manual pressure from 
the rebreathing bag. Cause of persistent apnea 
should be evident to the experienced operator. 
It is usually persistent tonicity of the respira- 
tory muscles and can be quickly relieved by 
dropping the current to 25 or 30 m.a. for a 
few seconds, and then returning it to 50 m.a. 


when re¢ spirations start. Excessive difficulty of 
this variety is the chief reason for more an 
terior placement of the electrodes. The skill 
ful worker can often move the electrodes 
quickly during the treatment but this is not a 
procedure for the beginner. If the patient 
does not respond quickly to current manipu 
lation, the treatment should be stopped and 
tried another day with proper change in elec 
trode plac ement 

Between 45 and 75 seconds, as a rule, res 
pirations are well established. The patient at 
this point is usually flac cid. The current should 
then be gradually raised, 5 or 10 m.a. every 
15 seconds, to the point at which strong (“4 
plus”) flexor rigidity of the arms is obtained 
usually between 2.5 and 4 minutes. In some 
patients marked extensor tone precedes the 
Hexor rigidity for varying periods. The end 
point of useful tone is indicated by laryngeal 
inspiratory stridor. This cannot be allowed t 
become severe and interfere with respiratory 
exchange. The occurrence of inspiratory stri 
dor is often preceded by a period with ex 
piratory grunt which is harmless. During the 
presence of maximum tone and regular res 
piration the patient is relatively quiet and may 
be considered to be in an adequately narco 
tized state. At this level, fine clonic move- 
ments or tremors of the legs and more rarely 
arms may be observed. The tonicity noted in 
the arms does not always involve the legs 
which mav be almost flaccid. 

If the initial seizure is inadequate, or if the 
current is not properly raised to an adequate 
level, or if the electrodes are placed too far 
anterior, the patient may show semi-volun- 
tary movements of resistance and inadequate 
is usually indicated by his 
Such restlessness dur- 


unconsciousness 
subsequent complaint 
ing the treatment is considered undesirable 
and the patient cannot be said to have an 
adequate electro-narcosis. 

The proper current level is maintained un- 
til 7 minutes from the beginning of the treat- 
ment in most patients. The current may then 
be abruptly turned off as was described in 
the original technique. The author believes 
however, that gradual dropping of the current 
to zero over a period of 2 to 4 minutes is dé 
sirable because this produces in most patien 
a state of flaccid relaxation which is the com 
plete antithesis of the pathologic tension for 
which they are being treated and which is 
therefore, considered beneficial. The toni 
level can be safely maintained in most 
tients for much longer than 7 minutes but 
only in a few patients refractory to treatment 
has this been found useful or necessary. 

After the current is turned off the patient 
usually appears to be in a natural sleep. Re 
maining excessive secretions in the m it] 
and throat are aspirated and several extra 
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eaths of carbon dioxide and oxygen are al- 
wed. Patients remain asleep for varying 
riods, from LO minutes to 2 hours. After 10 
inutes practically all can be aroused and 
oriented for time, place and person, 
ind have only minimal, if any, memory de- 
ct until many treatments (at least 15 or 20) 
Most private patients can 
be returned to open medical floors or home to 
their families within one hour. State Hospital 
patients can be returned to “home” wards or 
to various occupations with which they may 
be entrusted usually in less than one hour. 


ill are 


iVe been given. 


PHystloLocic CHANGES. Numerous and 
various physiologic changes take place 
during this treatment. The chief neuro- 
logic have been described. 
Electro-encephalographic changes are 


changes 


less marked than with classic elec- 
FABLE 2. 
A 
Involution psyc hoses 
Melancholia 1 
Paranoid type ] 


Psyc honeuroses 
Manic depressive 4 
Schizophrenia 

Hebe phre nk 


Catatonic 2 
Paranoid ] 
Other groups 
TOTALS 12 


* 6 patients incomplete (private) 
\: Complete remission; B: “Social” 


studies show 
impairment of function 
after treatment than after classic elec- 
troshock. The cardiovascular system is 
strongly affected. During the _ initial 
level, the heart is usu- 
but regularity returns 
promptly when the current level is re- 
duced. During the treatment, the blood 
pressure rises (both systolic and dias- 
tolic) 50% to 00% above the original 
levels. This is not dangerous unless 
there is advanced arterio-sclerosis. One 
of our patients was a hypertensive in- 
dividual who safely received 18 treat- 
ments. In one of these, his pressure 
readings were 230+-/130 at 45 sec- 
onds of electro-narcosis, 280-+-/120 


troshock. Psychologic 
less “organic 


high current 
ally irregular, 
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3 270/170 at 5% minutes, 
270/? at 7'2 minutes and 230/120 at 8 
minutes, which was 15 seconds after 


was turned off. Rise in 
and leukocytes is further 

adrenergic activation. 
Marked perspiration and salivation are 
practically invariably present. We have 
not seen, during the treatment, invol- 
untary urination or defecation, or semi- 
nal emissions. Nausea may follow the 
treatment if the patient has improp- 
erly eaten a large meal; but this is un- 
likely if no more than a small amount 
of liquid food is ingested. We have 
observed no fractures in our cases and 
to date there have been no deaths 


the current 
blood sugar 
evidence of 


RESULTS OF ELECTRO-NARCOSIS TREATMENTS 


Private Patients® State Hospital Patients§ 


B Cc D A B Cc D 

1 

] 

2 

6 ] 2 1 ] 
3 l ] 4 3 
] ] 
8 2 2 6 5 1 
] 1 
17 10 ] 3 12 12 i 


§ 9 patients incomplete (State hosp.) 
recovery; C: 


Improved; D: Unimproved. 


directly attributable to the treatment. 
One patient died by accident or pur- 
posely in a tub of scalding water, not 
on a treatment day. 

THE NUMBER OF TREATMENTS varies 
from patient to patient. In our group, 
we have regarded 15 treatments as a 


minimum, and many have received 
over 30. A few have had 50 or more. 
Treatments are administered three 


times weekly for the first 3 or 4 weeks, 
then twice weekly until a good remis- 
sion is obtained. During the latter part 
of this period, the treatment is usu- 
ally given as an “ambulatory” pro- 
cedure. It may be given on an ambu- 
latory basis from the beg ginning to 
properly chosen patients. After the re- 
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mission is obtained, experience indi- 
cates that relapses will be minimal if 
“maintenanc: treatments are contin- 
ued once \cekly over a long period, 
several mouths in some patients. This 
seems to allow the patients to resume 
normal environmental _ relationships 
and responsibilities safely, while con- 
sequent tensions are continuously dis- 
sipated through the treatment as long 
as they continue to develop. Their de- 
velopment gradually subsides under 
such technique in our experience. 
Indications for the treatment are 
most clearly derived from the results 
obtained in various groups of patients. 
Only the patients under the author's 
control are considered in the tabulated 


results (Table 2) 


Results. The results of treatment 
here reported are to be interpreted 
with the important consideration that 
almost all of these patients had been 
subjected to other forms of treatment, 
chiefly insulin and electroshock, alone 
or in combination. The patients, there- 
fore, represent a group of treatment 
failures by previous standards. Among 
the private patients 29 of 41 are 
thought by strict criteria to be much 
improved or recovered, 10 improved 

, a schizo- 
phrenic of 20 years illness, unimproved. 
Of the 10 ‘ ‘improved”, 6 are still hos- 
pitalized, 1 is employed, and 2 are 
active housewives and 1 is a retired 
clergyman, much better adjusted. With 
further attention the results in these 
should improve further. Follow-up pe- 
riods are not sufficiently long to make 
the results conclusive but the rate of 
relapse within 6 months of completing 
treatment is not more than 2 in 15 
and these are patients out of our con- 
trol. The other patients are continuing 
to improve in their social and indus- 
trial adaptation in a manner which 
previous experience with other treat- 
ments indicates will continue to be 
productive and useful. The State Hos- 
pital patients present a different, but 


to a less degree, and only 1 


essentially no less favorable aspect 
They are all suffering from chronic 
illness, resistant to previous intens 
treatment. In some who are only mod 
erately improved, the electro-narcosis 
has been the means of achieving for 
the first time a peaceful hospital situ 
ation. The potential benefit from treat 
ment in these patients is often ob 
structed by difficult family situations 
and the adverse State Hospital su 
roundings. In spite of this, several out 
standing cases present themselves as 
useful social individuals after long and 
apparently hopeless mental invalidism 
Our continuing work with these peo 
ple is developing, as far as conditions 
permit, in greater individualization of 
management and more 
treatment. 
The most 


prolongs 


favorable  diagnosti: 
according to the official clas 
sification, for application of electro- 
narcosis are the affective 
the depressed manic depressive and 
melancholic involution psychoses; th 
paranoid psychoses in both schizo- 


groups, 


PSY choses 


phrenic and involution groups, includ- 
ing late developing paranoid condi- 
tions difficult to classify and sometimes 
called “paraphrenia”; and the cata- 
tonic reactions, both depressed and 
excited. In addition, a limited num- 
ber of individuals with psychoneurotic 
reactions, chiefly evident in “compul 
sive” anxiety characterized by repe- 
titious self-disparagement and_ self 
accusation, religious scruples, and th 
like, have been treated. Apparently, if 
any one characteristic can be seen 
which runs through the entire group 
it is the presence of deep anxiety, oth- 
erwise unapproachable by any means 
whatever. It is such anxiety which the 
electro-narcosis alleviates, in the au- 
thor’s opinion, as no other method, with 
the possible exception of lobotomy 
can. 

Brief case reports of a few neurotit 
individuals with “compulsive” anxict: 
and guilt relieved by this treatment 
will be of interest: — 


\ 


tr 


ry on his work 
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lL. Rev. T., a clergyman 
) over a period of years became unable to 


Case Reports: Casi 


celebrate mass, hear con- 
experienced a total failure with 
lin. After electro-narcosis, he has resumed 


ms, et 


i his duties, no longer feels contaminated 
inworthy 
2. H. R., a man of 30, with chronic 
\ phobia was previously partly relieved 
nsive psychotherapy and electroshock, 
had recurrence in much more severe 
ifter 2 years with associated somatic 
headache, dizziness, dyspepsia. He 
; relieved by electro-narcosis and returned 


rk and normal marital relationship. 


a girl of 19, was totally dis- 


led by a sense of guilt associated with re- 
ous scruples and obscene thoughts of char- 
eristic “ruminative” variety. She failed to 


prove with electroshock, but was much im- 
ed by electro-narcosis, so that she could 
lp with work at home, and go to church; 
8 treatments were given, which we con- 
lered inadequate, but we could not secure 
her cooperation from the family. 


Case 4. H. C., a man of 50 who had de- 
loped a ruminative anxiety about having 
ld a prosperous business, suffered from 
tal sleeplessness and marked agitation. After 
itment, he became a cheerful, energetic 


moved to California and bought a new 


( ASI 5 \ \ = 
scruples and feelings of sinful- 

unworthiness and contamination. After 
treatments she was able to work as a cash- 


a woman of 28, was beset 


in a college cafeteria, have dates, enjov 
| contacts and is able to see with some 
x her remaining symptoms. 


In our experience dangers of the 
itment are minimal or non-existent. 


As previously stated, there have been 
no skeletal complications. One patient 
suffered the loosening of a tooth. No 
cardio-vascular complications have oc- 
curred, even in the one patient with 
severe hypertension, and several with 
inactive rheumatic heart disease. We 
consider active organic disease of the 
brain (such as recent hemiplegias and 
untreated neurosyphilis), acute infec- 
tions, recent cardiac lesions or failure, 
and severe renal deficiency as contra- 
indications to this treatment. In 2 pa- 
tients we have seen the delirium, called 
by some authors the “amnestic reac- 
tion’, after a number of treatments. As 
in the same type of reaction occurring 
after ordinary electroshock treatment, 
the condition clears in a period of 7 to 
21 days, without residual difficulty. 

Summary. (1) The technique of 
electro-narcosis is described in detail. 

(2) Very favorable results in private 
patients and moderately favorable re- 
sults in State Hospital patients have 
been obtained after previous treat- 
ment failures by other measures. 

(3) The treatment, in common with 
the more classical electroshock, is with- 
out appreciable danger. 

(4) Anxiety, whether expressed as a 
psychotic reaction with depressive, 
paranoid or catatonic features, or as 
a neurosis, is the chief indication for 
the treatment. 
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STUDIES UPON THE RELATION BETWEEN PLASMA 
ANTITHROMBIN AND HEPARIN* 


I. INFLUENCE OF PLASMA ANTITHROMBIN ON PROTHROMBIN TIME 
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Kazal and Arnow’ found that lyophi- 
lization of normal human plasma did 
not cause an appreciable loss of pro- 
thrombin, provided that marked alter- 
ation of the normal plasma pH was 
avoided. The “loss” reported by other 
investigators'> appears to be an arte- 
fact produced by restoration of the 
plasma by distilled water or with im- 
proper solutions of carbonic acid. 
Kazal and Arnow found that the opti- 
mum pH for determination of plasma 
prothrombin values of lyophilized ci- 
trated human plasma, using Quick's 
method, was between 7.4 and 7.8, and 
that in this range the prothrombin 
values very closely approximated those 
of the original plasmas. Tocantins’ 
found that a loss of prothrombin activ 
ity occurred when citrated or oxalated 
plasmas were exposed to an air current. 
A simultaneous increase in pH occur- 
red. The prothrombin activity could 
be brought back to essentially normal 
by the treatment of the aereated plasma 
with CO.. Quick" repeated Tocantin’s 
experiments and reported aereation of 
dog and rabbit plasma at 38°C. did not 
cause a loss of prothrombin activity. 

Banfi, Tanturi and Bay? observed 
that a loss of prothrombin activity oc- 
curred gradually in stored human 
plasma after 4 or 5 days. This “loss” 
was to a certain extent only apparent 
and due to the formation of an anti- 


thrombin in stored plasma. The in- 


fluence of this antithrombin on the 
prothrombin time of stored plasma was 
easily shown when stored prothrom- 
bin-free plasma was used as a diluent. 

In the course of experiments under- 
taken to prepare a stock of lyophilized 
prothrombin-free plasma for use as a 
plasma diluent, we found an increase 
in the natural antithrombin activity 
when compared to the same plasma 
before lyophilization. This was dem- 
onstrated by determining the “throm- 
bin time” of both samples. 

The following experiments were un- 
dertaken in an attempt to study: a) the 
antithrombin activity of various plas- 
mas, and b) the influence of this anti- 
thrombin activity on the determination 
of prothrombin time by using a one- 
stage method. Experiments were car- 
ried out on fresh normal plasma, aged 
normal and prothrombin-free plasmas 
aereated normal and prothrombin-free 
plasmas and lyophilized normal and 
prothrombin-free plasmas of dogs. 


Material and Methods. Blood. Thi 
blood used throughout these experi 
ments was obtained from fasting un 
anesthetized mongrel through 
The blood 


was drawn into dry syringes, immedi- 


femoral artery puncture. 


ately transferred into 15 ce. eraduated 
centrifuge tubes containing sodium 
oxalate solution in the proportion of 9: 

and then centrifuged for 10 minutes 


*Aided by a grant from the Lois C. Grunow Surgical Fund. 


(410) 


() 
B 
tr] 
ti 
pa 
pl 
lu 
va 
pe 
wa 
res 
en 
p 
ot 
shi 
pr 
] 
Ld 
ob 
hit 
Tw 
ga 
On 
oth 
bul 
th 
‘he 
sis 
of 


RELATION 


after which the plasma was pipetted 
into dry test tubes. 
P othron bin 


done by 


determinations were 
method of 
Quick'* as modified by Tanturi and 
Banfi,’’ using a lyophilized thrombo- 
plastin prepared from acetone dried 
triturated rabbit brain. 


the one stage 


Thromboplas- 
tin so prepared was extremely stable.” 

Prothrombin-free plasma was _pre- 
normal oxalated 
plasma with a 30° suspension of bar- 


Washing of the sus- 


pared by treating 


ium sulfate." 


TABLE 1] 


Fresh 

Fresh prothrombin-free 

Stored (16 days 

Stored prothrombin-free (16 days 
Stored (29 days 

\ereated 

\ereated prothrombin-free 

Ly ph lized 

Lyophilized prothrombin-free 


lo 0.2 ce. of plasma were added 0.1 ce. 
water in proportion 1:20. 
75 mm, at 37° C, 


pension was carried out, using distilled 
water made neutral by the synthetic 
resin polyethylene polyamine methyl- 
ene. This procedure made the sus- 
Repeated testing 
of the plasma so prepared failed to 
show any evidence of clotting or fibrin 
precipitates when mixed with the 
calcium-thromboplastin mixture and 
observed for as long as 18 hours at 
The specific adsorbant char- 
acter of barium sulfate for prothrom- 
bin has been confirmed by others.*"* 


pension more stable. 


and “thrombin times”: 


Two different thrombins, both of which 


rombin 


gave equivalent results, were used. 
One was prepared from human plasma 
using the procedure of Eagle;> the 


other was the so-called “hemostatic glo- 
bul (Lederle). Both the human 
thrombin in dilution 1:10 and the 
‘hemostatic globulin” in dilution 1:20 
gave similar “normal” thrombin times 
of 17 to 20 seconds when 0.1 cc. of 


THROMBIN TIMES OF 
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thrombin solution was mixed with 0.2 
cc. of oxalated dog plasma. In every 
experiment the dilution of hemostatic 
globulin with distilled water was 
freshly prepared and its strength tested 
against a control of a fresh sample of 
plasma. 

Procedures Employed in Treatment 
of Plasmas. Lyophilization was accom- 
plished after preliminary freezing in a 
mixture of methyl cellusol and crushed 
solid CO... Reconstitution was 
achieved by the addition of neutral dis- 


DIFFERENT PLASMAS ASSAYED 


Number of lime in Seconds 


.xperiments Range Average 
60 17-20 18.5 
68 17-20 18.5 

18 20-30 25 

10 20-30 25 

40-60 50 

5 50-60 55 

t 50-60 55 

+0 50-100 75 

45 50-100 75 


of hemostatic globulin (Lederle) diluted in distilled 
All determinations were carried out in duplicate in test tubes 12 


tilled water to the original volume. 
The lyophilized plasmas were kept 
either in vacuo or stored in a dessicator 
over calcium chloride at room tem- 
perature (20°—25°C.), 
These were kept 
covered in a refrigerator (5°C.), 

Aereated plasmas: Procedures sim- 
ilar to those described by Tocantins’ 
and Quick'' were employed. In all 
these experiments care was taken to 
prevent bubbling and consequent sur- 
face denaturation. When CO. was 
blown over alkaline plasmas care was 
taken not to shift the pH beyond 7. 

Solutions and Reagents. Water: In 
the early part of the study ordinary 
distilled water was used but later dis- 
tilled water treated with the synthetic 
resin polyethylene polyamine methy]- 
ene was used. The water so treated 
is neutral. 

Protamine solutions were prepared 
by dissolving 100 mg. of protamine 


Stored plasmas: 


Plasmas 

cl 
l 
e 
lh 
] 
| 
d 


$12 TANTURI, 


sulfate (Lilly) in 100 cc. of distilled 


water. Such solutions showed a ten- 
dency to deteriorate and were fre- 
prepared. The pH of the 
fresh solution was 7.0. When deteri- 
oration occurred, the solution had a pH 


quently 


of 6.3 and had lost most of its activity. 

Sodium oxalate solutions were pre- 
pared by dissolving 1.34 gr. sodium 
oxalate per 100 cc. distilled water. 


WETZEL: 


times of a no ample of plasma b 
diluting it with the variously treated 
plasmas can be seen. It is apparent 
that the lengthening of the prothrom 
bin times parallels the anti-thrombin 
activity of the different plasmas used 
as diluents. 

In Table 3 the influence of pH on 


the antithrombin activity of aereate 
or lyophilized plasmas when treated 


TABLE 2, PROTHROMBIN TIMES OF FRESH PLASMA USING 
VARIOUS PLASMAS AS DILUENTS 
mbin time (Dil 
sma Tested Plasma Diluent 0 1/10 1/20 0) 
Fresh normal Fresh prothrombin-free 12 17.6 23.3 33.6 
Fresh normal Aereated prothrombin-free 19 25 38 
Fresh normal Stored prothrombin-free 19.5 26 11 
Fresh normal Lyophilized prothrombin-fres 4 $2 60 


Prothrombin times are averaged results of 14 determinations for 


each plasma diluent assave 


TABLE 3. EFFECT OF CO: ON pH AND THROMBIN TIME 
Before CO After CO 

Thro 
Plasmas Thrombin Time pH ime 
Fresh 18 7.8 12 ( 
Fresh prothrombin-fre¢ 20 
Aereated 30 8.1] 16 
Stored Prothrombin-free 43 8.2 1S 7.4 
Lyophilized no clot in 2 min 9.05 16 7.03 
Lyophilized Prothrombin-free no clot in 2 min 9.0 15 


To 0.2 cc. of plasma were added 0.1 cc. of hemostatic globulin (Lederle) diluted in distilled 


water in proportion of 1:20. 


12 by 75 mm. at 37°C. 
plasma assayed. 


Thrombin times are 
Ph determinations were done using a glass electrode potentiometer (B« 


All determinations were carried out in duplicate in test tubes 


averaged results of 6 determinations for eac!l 


man). The source of CO. was crushed, dried ice. The current of CO, was passed throu 


the plasma during a period of 5 to 10 seconds. 


Calcium chloride solutions were 0.025 
molar (0.28 gr. per 100 cc.) and normal 
aline solutions, 0.9%. All reactions 
were carried out in duplicate in test 
tubes 12 by 75 mm. at 37°C.; all meas- 
urements of volume with volumetric 
flasks, volumetric or serological pipettes 
0.2 ce. graduated to 0.001 cc.); and 
time measurements with a stop watch 
pH deter- 


minations were done using a_ glass 


sraduated to 0.2 seconds. 


electrode potentiometer. 

Results: In Table 1 the “thrombin 
times” of the various plasmas are com- 
pared with those of fresh plasmas. In 
Table 2 the effect on the prothrombin 


with CO, is shown. The different anti- 
thrombin activity found by us could 
be explained on the basis of differ- 
ences of pH and accordingly the es 
periments recorded in Table 4 we 
In Table 5 the effect of CO 
on the thrombin time and prothr« 

bin time of lyophilized plasn 
corded. It is shown that the loss of 
prothrombin activity of lyophiliz 
plasma is only apparent and that th 
“loss” can be restored bringing the pH 
back to normal by treatment with CO 
An excessive amount of CO. will pro- 


done. 


1S 


duce an acid plasma with a lengthened 
nrothrombin time consequent to a de- 
creased prothrombin level. 
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rhe variations of antithrombin activ- 
ity and its direct influence on the pro- 
thrombin time of the plasma, although 
closely correlated with changes in pH, 
could also be interpreted as variations 
if activity of the “heparin complement” 
of these plasmas as affected by changes 
in pH. With this idea in mind, we 
studied the effect of protamine sulfate 
on the antithrombin activity of the dif- 
ferent plasmas. In Table 6 the results 
of these experiments are recorded and 
it is apparent that protamine decreases 
the antithrombin activity of the plas- 
nas studied. 


rABLE 4. 


bin as can be seen by the experiments 
recorded in Table 8. On the other 
hand, not only the different plasmas 
studied, but also the normal or fresh 
plasmas, varied widely in their anti- 
thrombin activity. Thus, the accurate 
adjustment of the quantity of prota- 
mine to be added to decrease the anti- 
thrombin activity without further de- 
creasing prothrombin activity, or con- 
centration, was difficult (Tables 6, 8, 
12). 

The influence of protamine was 
checked in regard to its effect on the 
pH of plasmas. In Table 9 this lack 


INFLUENCE OF pH ON THROMBIN TIME AND PROTHROMBIN TIME 


OF FRESH PLASMA USING DIFFERENT PLASMAS AS DILUENTS 


THROMBIN TIME 


Fresh 

Fresh prothrombin-free 
Stored prothrombin-free 
Lyophilized prothrombin-free 


lime (Seconds pH 
19 7.8 
22 8.0 
43 8.2 
no clot in 2 min. 9.09 


PROTHROMBIN (Seconds) 


Dilution 
Plasma Tested Plasma Diluent 0 1/10 1/20 1/50 
Fresh normal Fresh prothrombin-free 12 16 22 33 
Fresh normal Stored prothrombin-free 19.5 26 41 
Fresh normal Lyophilized prothrombin-free 19.7 31.1 50.5 


To determine the effect on the pro- 


. thrombin time of the reduction of the 


antithrombin activity by protamine, the 
following experiments were done, first 
using fresh prothrombin-free plasma 
lyophilized prothrombin-free 
plasma as diluents of normal fresh 
plasma and then comparing the re- 
sults of the prothrombin times so ob- 
tained with the prothrombin times of 
samples of the same fresh plasma sim- 
ilarly diluted with protamine treated 
lyophilized prothrombin-free plasma 
Table 7). Many similar experiments 
were done, but these results were not 
constantly obtained, not because the 
plasmas varied regarding the inter- 
action of protamine and antithrombin. 
but because an excess of protamine 


exerts a depressant effect on prothrom- 


of change of pH is clearly shown and 
the decrease of antithrombin activity 
is notable. The reduced antithrombin 
activity is also reflected on the pro- 
thrombin times. In Table 10 similar 
experiments, which were carried out in 
an attempt to demonstrate the lasting 
effect of protamine on the pH and anti- 
thrombin of lyophilized plasma, are 
recorded. 

We have also studied the effect of 
protamine on the antithrombin activity 
and pH of lyophilized human plasma 
and the results are recorded in Table 
11. 

In view of these results, the effect of 
the addition of increasing the amount 
of protamine on the antithrombin activ- 
ity and prothrombin time of stored and 
fresh normal oxalated plasma was 
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studied, using samples of blood ob- 
tained trom 3 dogs (Table 12). It is 
shown that fresh plasmas varied in 
their “normal” antithrombin activity, 
so undoubtedly the quantities of pro- 
tamine added influenced the prothrom- 
bin activity and the fibrinogen. This 
is in contrast with the wider range ob- 
served when protamine is added to 
lyophilized or stored plasmas with high 
antithrombin activity. 

Comments: The increase of anti- 
thrombin activity of plasma after 4 to 5 
days storage as found by Banfi, Tan- 
turi and Bay has been confirmed. The 
increase of antithrombin activity is not 
related to the presence of prothrom- 


WETZEL: 


thrombinemia to the alkalinity of lyo- 
philized plasma due to the lack of 
CO.. We have confirmed the results 
of Kazal and Arnow in regard to the 
effect of CO, in bringing the pro- 
thrombin time of lyophilized plasma 
of dogs back to normal,’ but we regard 
the changes observed in prothrombin 
times as being more closely related to 
the enhanced antithrombin activity 
brought about by the process of lyo- 
philization. This antithrombin activity 
is reflected on the prothrombin times 
of the lyophilized plasmas as well as 
on the normal fresh plasmas when pro- 
thrombin determinations of the latter 
are carried out using lyophilized pro- 


TABLE 5. EFFECT OF CO: ON THROMBIN TIME AND PROTHROMBIN 
TIME OF LYOPHILIZED PLASMA 


THROMBIN TIME 


Before CO After CO 
Plasma Time (Se pH Prime (Se pH 
Lyophilize d no clot in 2 min 9.05 16 
Lyophilized prothrombin-free no clot in 2 min 8.9 1s 7.03 


PROTHROMBIN TIME (SECONDS 


Plasma Diluent 


Lyoph lize d 


Lyophilized treated ID 
with CO 

Lyophilized After 
Repeated Treatment 
With CO.* ID 


Lyophilized prothrombin-free 
treated with CO 


0 1/10 1/20 1/5f 
19 17 23 36 
13 15 20) 30) 
31 16 


* This plasma after repeated treatment with CO: (pH 6.3) decreased its prothrombin. As it is 


known excess of CO, decreases prothrombin. 


bin in stored plasma because similar 
increases of antithrombin activity occur 
in stored prothrombin-free plasma, lyo- 
philized normal and prothrombin-free 
plasma and aereated normal and pro- 
thrombin-free plasma. stored, 
aereated and lyophilized plasmas have 
prolonged prothrombin times has also 
been confirmed. 

The decrease of prothrombin found 
by some investigators in aereated, 
stored and lyophilized plasmas ts to 
some extent only apparent. In the case 
of lyophilized plasma, Kazal and Ar 
now attributed the apparent hypopro- 


thrombin-free plasma as diluent. The 
fact that the lyophilized prothrombin 
free plasmas also show an increase of 
the antithrombin activity points out 
that, to a considerable extent, the de 
crease of prothrombin observed b: 
other investigators in similar condi 
tions is due to an increased antithrom 
bin activity in the clotting system 
studied. ° 

The increased antithrombin activit 
of aereated and stored plasmas is also 
reflected in the prothrombin times of 
these plasmas and on normal plasmas 
in which the determinations of pro- 
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thrombin were carried out using aere- 
ited or stored prothrombin-free plas- 
nas as diluents. 

The increased antithrombin activity 
observed apparently exerts its effect 
on the second stage of coagulation 
which, in the one-stage methods of 
prothrombin determinations, appears 
to be an important factor in the result- 
ing prothrombin time. It is generally 
agreed that the one-stage methods of 
prothrombin determination measure a 
clotting time which is theoretically the 
summation of the time corresponding 
to the conversion of prothrombin to 
thrombin (lst stage), and that of the 


rABLE 6. 
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the one-stage methods of prothrombin 
determinition are used to test normal 
plasmas, the influence of the antithrom- 
bin activity is overcome by the excess 
of thrombin which results from the 
addition of an excess of thrombo- 
plastin. 

The results of our experiments on 
different plasmas with enhanced anti- 
thrombin activity emphasize the im- 
portance of the very frequently ne- 
glected factor of the variation of the 
anti-thrombin activity, and the equally 
neglected factor of the pH of the rea- 
gents in the clotting system under 
study. 


EFFECT OF PROTAMINE SULFATE ON ANTITHROMBIN 


OF DIFFERENT PLASMAS 


Plasmas 


1. Fresh normal 
Fresh prothrombin-free 
Stored (5 days) 


3 
t. Stored prothrombin-free (5 days) 


\ereated 
6. Lyophilized prothrombin-free 


Thrombin Time (Seconds 


Before After 


Protamine Protamine 
1s 13.5 
17 15.8 
30 20 
30 14 
60 18 
173 50 


All samples received 0.3 mg. of protamine sulfate per cc. of plasma. Samples 5 and 6 received 
0.65 mg. and 1 mg. of protamine sulfate per cc. of plasma respectively. 


conversion of fibrinogen to fibrin by 
the action of the thrombin already 
formed (2nd stage). It is easy to under- 
stand then that not only a decrease in 
the rate of conversion of prothrombin, 
concentration or any other interference 
in the first stage of the clotting mechan- 
ism will give a prolonged prothrom- 
bin time but any interference in the 
second stage will produce similar re- 
sults. A good example of the second 
possibility is that of the presence of 
heparin in excessive amounts, such as 
is observed in the plasmas of anaphy- 
lactic or peptone-shocked animals, or 
in the plasmas of patients who have 
received intravenous injections of hep- 
arin to prevent thrombosis. In both 
cases, a definite prolongation of pro- 
thrombin time which is not due to a 
corresponding decrease of prothrom- 
bin concentration is observed.) When 


By treatment with CO, the anti- 
thrombin activity of the plasmas studied 
by us was brought back to “normal.” 
Hence, the prothrombin times also be- 
came “normal,” possibly through res- 
toration of the pH optimal for coagula- 
tion. The demonstration that prota- 
mine sulfate does not change the pH, 
but does change the antithrombin ef- 
fect, which is also reflected by the 
shortened prothrombin times, adds 
support to the belief that these changes 
are not solely due to changes in pH. 

From the results of some of the ex- 
periments reported here, it can be said 
that protamine exerts a depressant ef- 
fect on prothrombin. Some combina- 
tion of protamine with prothrombin 
which would interfere with the con- 
version of prothrombin to thrombin 
might be the explanation. It has been 
shown” that when protamine and hep- 
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arin are present in proportions other 
than 3:1, which is the proportion found 
between heparin and protamine dos- 
age in in vitro studies, then the sub- 
stance in excess lengthens the clotting 
time. That this lengthening is not due 
to any interference in the 2nd stage of 
clotting is shown by the shortening of 
thrombin times obtained when prota- 
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ing the 5 minute period of treatment 
prior to centrifugation. In any event 
the clots we obtained were firm and 
similar to normal clots. Furthermore, 


any lack or decrease of fibrinogen 
would be reflected by a lengthening 
of the thrombin times. 

\s we have shown, protamine not 


only decreases the enhanced antithrom 


TABLE 7. PROTHROMBIN TIME OF FRESH PLASMA USING LYOPHILIZE) 
PROTHROMBIN-FREE PLASMA TREATED WITH PROTAMINE 
Plasmas mbin Tin 
Fresh 
Fresh prothrombin-fre« 20 
Lyophilized prothrombin-fre« 116 
Lyophilized prothrombin-free + protamine 36 
PROTHROMBIN TIME (SECONDS 
1) 
Plas 1 Plasma Diluent 0 ) 1/20 | ) 
Fresh rmal Fresh prothrombin-free 12 1s 2 30 
Fresh normal Lyophilized prothrombin-fre« 2] 29 34 
I rmal Lyophilized prothrombin-free 
treated with protamine’ Is 31.4 
* To 3.5 ce. of chilled (8° C.) plasma 1.2 mg. of protamine sulfate was added. After 5 min 


utes at 8° C., the plasma was centrifuged. 


TABLE 8 EFFECT OF PROTAMINE SULFATE ON THROMBIN TIMI 
AND PROTHROMBIN TIME OF FRESH PLASMA 

Plasmas | ombin Time (Seconds 

Fresh normal 20) 

Fresh prothrombin-fre¢ 19 

Fresh normal protamine (0.3 mg. 1 ce 15 

Fresh prothrombin-free + protamine (0.3 mg. 1 ce 16 

PROTHROMBIN TIME (SECONDS 
Dilution 
Plasma Tested Plasma Diluent 0 1/10 1/20 l 

Fresh normal Fresh prothrombin-free 13 18 23 33 
Fresh normal protamine Fresh prothrombin-free protamine Es) 31 35 +8* 


* pH of lyophilized prothrombin-free prota 


mine is added to normal plasmas. 
Mylon, Winternitz and Siito-Nagy'® 
found that the addition of protamine 
to plasma leads to a rapid and exten- 
sive precipitation of fibrinogen. The 
temperature after addition of prota- 
mine influenced this precipitation. We 
believe that we have avoided extensive 
precipitation of fibrinogen by chilling 
and by keeping their 
and 8°C., dur- 


the plasmas 
temperature between 5 


mine at the end of experiment 8.7. 


bin activity of lyophilized or stored 
plasmas, but also decreases the acti 
ity of the antithrombin of fresh plas 
mas. The similarity of action of pro 
tamine on heparin, protamine action 
on “normal” antithrombin activity and 
on the enhanced antithrombin activit\ 
of the plasmas studied lead to the be 
lief that the differences in antithrom- 
bin activity observed in the plasmas 
studied is due to different quantities 
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t heparin present in them. We have 
found an approximate proportion be- 
tween protamine and the antithrombin 
activity of normal plasma. A _ dose 
ci 0.3 mg. to 0.4 mg. of protamine per 
ec. of plasma of dogs reduced the 
thrombin times of normal plasmas to 
an extent which cannot be further 
reduced no matter how much prota- 
mine is added. One mg. to 1.50 mg. 
of protamine per cc. of plasma _pro- 


TABLE 9. 
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activity of lyophilized or stored plas- 
ma. In the latter cases a greater 
quantity of protamine is necessary to 
bring the antithrombin activity back 
to normal. 

The so-called normal antithrombin 
of plasma has been _ identified by 
Quick'* as present in the albumin frac- 
tion but not in crystalline serum albu- 
min as shown by Jaques and Mustard* 
and by Ziff and Chargaff'’. As is 


EFFECT OF PROTAMINE SULFATE ON THE ANTITHROMBIN 


AND pH OF PLASMA 


Plasmas 

Fresh normal 

Fresh prothrombin-free 
Lyophilized prothrombin-free 


Phrombin Time (Seconds pH 
2().2 
20.5 7.9 
116 8.9 


Lyophilized prothrombin-free + protamine 30 8.7 
PROTHROMBIN TIME (SECONDS 
Dilution 
ma ‘Tested Plasma Diluent 0 1/10 20 1/50 
Fresh normal Fresh prothrombin-free 12.9 16 22 
Fresh normal Lyophilized prothrombin-free 21 29.5 15 
Fresh normal Lyophilized prothrombin-free 
treated with protamine* 17.7 22.2 31.4 


* pH of lyophilized prothrombin-free 


rABLE 10. DEMONSTRATION OF THE 


protamine at the end of experiment, 8.7. 


LASTING EFFECT OF PROTAMINE SUL- 


FATE ON pH AND ANTITHROMBIN OF LYOPHILIZED PLASMA 


Plasmas Thrombin Time (Seconds) pH 
Lyophilized prothrombin-free no clot in 8 minutes 9 
Lyophilized prothrombin-free + protamine 30 8.9 
Lyophilized prothrombin-free + protamine and centrifuged 32 
\fter 35 mins. standing at room temp. 35 
\fter 65 mins. standing at room temp. 40 8.8 
Uncentrifuged 80 
\fter 35 minutes standing at room temp. 36 
\fter 65 minutes standing at room temp. +2 8.8 
Protamine sulfate 7.0 
Thrombin solution 6.3 


duced a precipitation of fibrinogen 
which interferes notably with the re- 
action. As has been said above, a 
slight excess of protamine also influ- 
ences the prothrombin activity in 
clotting systems in which this sub- 
stance has been studied. The propor- 
tion between protamine and _anti- 
thrombin activity of normal plasma is 
in contrast with the proportion be- 
tween protamine and antithrombin 


well known, heparin acts only in the 
presence of this plasma fraction. Ac- 
cording to Ziff and Chargaff the rate 
of clotting in a system containing 
thrombin, fibrinogen and heparin may 
depend entirely on the concentration 
of the heparin complement or normal 
antithrombin of that system. The 
same authors point out that the con- 
centration of this complement in the 
blood may be the determining factor 
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to the individual response to heparin. 
Astrup and Darling’ found that the 
so-called normal antithrombin is not 
identical to the antithrombin substance 
formed from heparin. This last com- 
pound, called by them “thrombin in- 
hibitor,” thrombin more 
rapidly than the normal antithrombin. 

The loss of CO. which is a common 


inactivates 


factor in the plasmas studied seems 
to be closely related to the behavior 
of the antithrombin activity. The close 
relationship between pH and _anti- 


TABLE 11. 


WETZEL: 


pound is inactive provided that it is 
stable at the pH of the assay. 
and Mustard* obtained results 
similar to those of Fisher and _ state 
that if the reaction of heparin with 
the normal antithrombin of plasmas 
is similar to that of heparin with other 
proteins, it is probable that the isoelec 
tric point of the normal antithrombin 
is more alkaline than the pH of plas- 
ma. 


Jaques 
hav e 


Our experiments show that the nor 
mal antithrombin activity of plasma in 


EFFECT OF PROTAMINE ON ANTITHROMBIN AND pH OF 


LYOPHILIZED CITRATED NORMAL HUMAN PLASMA 


Lyophilized plasma* Thrombin Time (Seconds PH 
Sample I 25 7.4 
2 cc. of Sample | 0.6 mg. protamine sulfate 14.6 7.4 
Sample I (28 days old 35 
2 ec. of Sample I (28 days old 0.6 mg. protamine sul 25 
lo the same sample was again added 0.6 mg. of pro sul IS 7.4 


* Standard Navy and Army package (Parke Davis and Co 


kept in the refrigerator (5° C.). 


After made up, the solution was 


EFFECT OF CO, AND PROTAMINE ON ANTITHROMBIN, PROTHROMBIN TIME 
AND pH OF LYOPHILIZED CITRATED NORMAL HUMAN PLASMA 


BEFORE CO AFTER CO 
CO 
Pro- Pass- Pro- 
Thrombin thrombin Vol- ing Thrombin thrombin 
Plasmat Time Time ume Through Time lime 
Date Sec Sec pH 11 Ss Sec pH 
Sample II 
t-VI 70 66 9.27 2 3 »7 45 7.6 
2 a 43 7.3 
2 10 »4 19 6.9 
2 15 28 52 6.9 
2 25 2() 85 6.5 
Plasma* Thrombin Time pH 
Sample I (1-V1) 2ec. of Sample 55 8.9 
+ 3 mg. protamine 20 8.8 
Sample IT (4-VI) 70 9.2 
2 cc. of Sample II 3 mg. Pro 28 9.2 
* Standard Navy and Army package (Sharp & Dohne). This plasma was made up by adding 
250 ce. of distilled water and kept in a refrigerator. Note the different quantities of protamin: 
necessary to bring thrombin time back to “normal.” Thrombin time and ph of a sample con- 


trol normal fresh human oxalated plasma 


thrombin activity of plasmas points 
out that the antithrombin varies in 
activity according to the pH of the 
plasma. Fisher® found that while hep- 
arin combines with a large number 
of proteins under suitable conditions, 


the resulting heparin protein com- 


25 seconds and 7.5 respectively. 


creases with its alkalinity. However. 
the mechanism by which protamine in- 
hibits the normal antithrombin activ- 
ity of plasma is not easily understood. 

Considering the basic character of 
protamine one possibility worthy of 
consideration is that the antithrombin 
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RELATION BETWEEN PLASMA 
activity of normal plasma is due to 
the presence of heparin bound to the 
cofactor. The compound displays a 
relatively slight activity on the normal 
pH of plasma. Protamine neutralizes 
leparin, and hence reduces the anti- 
thrombin activity without changing 
the pH of plasma. Opposite changes 
which shift the pH of plasma to the 
ilkaline side will establish appropriate 
conditions which enhance the activity 
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tivity as compared with the corres- 
ponding fresh plasma. The antithrom- 
bin activity was studied using a throm- 
bin solution of constant activity. 

2. The increased antithrombin activ- 
ity is not related to the presence of pro- 
thrombin because the same changes 
occur in lyophilized, aged and aereated 
prothrombin free plasmas. 

3. The effect of the increased anti- 
thrombin activity is reflected in the 


rABLE 12. EFFECT OF PROTAMINE SULFATE ON THE “NORMAL” ANTITHROM- 
BIN ACTIVITY PROTHROMBIN TIME OF STORED AND FRESH 
PLASMAS OF SEVERAL DOGS 
Throm- Pro- 
Prota- bin thrombin 
Volume mine Time rime 
Dog N Pube No ec.) Appearance Meg sec.) (Sec.) 
l | 2 clear 16.8 12.6 
2 2 clear 0.05 15. 15.1 
3 2 clear 0.1 16 16 
t 1.45 clear 15 14.5 17.4 
5 1.41 clear 0.20 15.5 16 
6 1.0 clear 0.25 12.6 20 
7 1.02 clear 0.30 12.9 19 
, l 2.0 clear 25 13 
2 2.0 clear 0.4 15.5 17.5 
3 2.0 clear 0.5 16. ‘ 
L 1.44 cloudy 0.9 13.8 2 
5 1.45 cloudy 1.0 11.6 20 
Tubes 4 and 5 centrifuged and the determinations repeated 
i clear 15 16 
5 clear 13 15 
3 ] 2 clear 16 13 
2 2 clear 0.4 14 17.5 
3 2 clear 0.5 13 20 
$ 1.44 clear 0.2 13 19 
5 1.45 clear 0.4 12 20.5 
stored plasma l 2 clear 21.5 15.4 
2 2 clear 0.4 16.4 21 
3 2 clear 0.5 15.8 22 
4 1.44 clear 0.2 16 20.6 
5 1.45 clear 0.4 14 22.4 


the compound heparin-cofactor and 
so increase the antithrombin activity 
of plasma. The protein, or factor to 
Which heparin is bound, would not 
necessarily have any antithrombin ac- 
tivity Further studies are re- 
quired to clarify the hypothesis ad- 
vanced, 

Conclusion and Summary. 1. Lyo- 
philized, aereated and aged plasmas 
show an increase of antithrombin ac- 


per se. 


prothrombin times of these plasmas 
and on the prothrombin times of fresh 
plasmas when plasmas with increased 
antithrombin activity are used as dil- 
uents. 

4. The increased antithrombin activ- 
ity may be brought back to normal by 
means of various treatments (CO., pro- 
tamine). 

5. The antithrombin activity varies 
directly as the pH of plasma. How- 
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ever, protamine sulfate decreases the 
antithrombin activity without chang- 
ing the pH of the plasma. It may be 
concluded that the decrease of pro- 
thrombin noted by other investigators 
in similar plasmas is due to the pres- 
ence of the antithrombin and not sole- 
ly due to changes of the pH. 

6. Protamine sulfate has a tendency 
to decrease prothrombin and _ precipi- 
tate fibrinogen depending upon the 
quantity present. 

7. With appropriate quantities of 
protamine sulfate the antithrombin 
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activity of fresh oxalated normal plas 
ma can be reduced to a certain extent 
but no more, irrespective of the amount 
of protamine used. An approximate 
proportion between the quantity of 
protamine necessary to return to nor- 
mal the thrombin times of certain plas- 
mas and to reduce the antithrombin 
activity of normal plasmas has been 


cemonstrated. 


8. A hypothesis which suggests that 
heparin is the normal anticoagulant of 


plasma is presented. 
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EFFECT OF STREPTOMYCIN ON BLOOD 
CLOTTING TIME AND PROTHROMBIN TIME IN MAN* 


By Leo Exson, 


DALLAS, 


TEXAS 


From the Department of Medicine, Veterans’ Administration Hospital, Mckinney, Texas, 
and the Southwestern Medical College) 


RECENTLY, Macht® reported that 
streptomycin when administered paren- 
terally shortened the coagulation time 
in rabbits and cats. Farrington and his 
co-workers investigating —_strepto- 
toxicity in man, performed 
occasional determinations of the blood 
clotting and prothrombin times, but 
tound them to be normal. Since strep- 
tomycin is one of the important anti- 
biotics in clinical use at present, it 
would seem desirable to determine the 
influence it may have on the clotting 
mechanism in man. 


mvcin 


1.-PERTINENT CLINICAL DATA 
IN STREPTOMYCIN AND CONTROL 
GROUPS OF PHTHISIC PATIENTS 


Streptomycin Control 


Group Group 
(No. of Cases) ( No. of Cases ) 
Total No. of Patients 21 21 
\ge (range in vears 19-57 21-57 
\ itv of I sion®: 
Class ] 14 15 
Ciass 2 7 6 
Collapse Treatment: 
rac oplasty | 4 
Pneumothorax 3 ] 
Pneumoperitoneum 0 
Lobectomy ] 0 
Clinical classification adapted from criteria of 
luberculosis Association. 
MATERIAI rhe patients selected for this 


were 35 cases of pulmonary tuber- 

24 having far-advanced, 8 moderate- 
inced, and 3 minimal lesions. Of the 35 
l4 were receiving streptomycin in ac- 
nee with the protocol of the streptomy- 
search program of the Veterans’ Adminis- 
tration, at the time this investigation was 
nitiated. The remaining 21 were suitable 
controls. Seven of these were subsequently 
treated with streptomycin and retested as 


part of the streptomycin group. Thus the 
treated and control categories each comprised 
21 cases, 7 patients being common to both. 
The pertinent clinical data for both groups 
are listed in Table 1. They were matched as 
carefully as was clinically feasible in all es- 
sential respects. Particular pains were taken 
to assure close comparability in respect to 
clinical activity, for it has been claimed?.11.1* 
that the level of prothrombin in phthisis is 
related principally to the severity of the 
disease. To facilitate this, the patients were 
classified into two broad categories, adapted 
trom the criteria of the National Tuberculosis 
\ssociation!: Class 1: Activity none or slight; 
Class 2: Activity moderate or severe. 

Metuops. Two methods of investigation 
were employed: (a) Performance of repeated 
tests (3 to 5) at about the same time (from 
1 to 2 hours following the morning dose of 
streptomycin) on different days over a peri- 
od of several weeks. (b) Performance of tests 
serially, prior to and at 15, 30 and 90 min- 
utes following the injection of streptomycin 
(or a control injection of distilled water). 

Each patient in the streptomycin group 
received 0.5 gm. of streptomycin in 2 cc. of 
distilled water at 8:00 a. m. and 8:00 p. m. 
daily for 120 days by the intramuscular route. 
The average dose of streptomycin was 7.56 
mg. per kg. per injection. The control patients 
were given 2 cc. of distilled water intramus- 
cularly only during the performance of the 
serial tests. 

All patients, otherwise, received substan- 
tially the same routine treatment of bed rest 
and symptomatic remedies as required. 

Streptomycin blood levels were determined 
every 2 weeks by microbiological assay.® 
Blood for these estimations was usually ob- 
tained from 1% to 2 hours after the morning 
dose. The average blood level for the group 
was 10 micrograms per cc. with a range of 5 
to 40 micrograms. Streptomycin estimations 
could not be performed concomitantly with 
the serial tests, so that the actual levels at 
the time serial samples were taken is un- 
known. 
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rhe presence of sever liver damage which 


might interfere with the response to strep 
tomycin was sought for in all patients. None 
had clinical evidence of liver damage Three 
streptomycin patients and 2 controls wer 


found to have 3 plus cephalin flocculation 


reactions. However, a positive cephalin flo 
culation test alone was not regarded as sig 
nificant of liver dystunction unless 
by abnormal bromsulfalein retention; that is, 
more than 10% in 45 minutes, using 5 mg 
per kg 

Blood was withdrawn with stasis from an 
antecubital vein by means of a 20 gauge 
needle into a syringe previously coated with 
mineral oil. Frothing was prevented by avoid 
ing suction. If the vein was not entered on 
the first attempt, the needle was changed 
and another vein selected for puncture The 
portion of blood withdrawn last was used 
for the Lee-White test. The rest of the blood 
was mixed with 1/10 volume of 0.1 M_ so- 
dium oxalate in a conical tube, centrifuged at 
2,000 r.p.m. for 10 minutes, and the super- 
natant plasma used for determination of the 
prothrombin time 

Blood Coagulation Time: The following 
modification of the Lee-White method was 
used: 1 cc. of blood was transferred... after re 
moving the needle from the syringe, to each 
of two 10 by 75 mm. test tubes, which wer 
placed at once in a water bath, maintained 
at 37.5+2°C. After standing 3 minutes the 
tubes were tilted simultaneously and gently 
to a uniform angle of 90° at % minute inter- 
vals. The end point was assumed to have 
been reached when the tubes could be held 
in an inverted position for 15 seconds with- 
out disrupting the clot. The interval from 
the entry of the blood into the syringe to 
the end point was recorded as_ the 
time for each tube, and the results averaged 
to the nearest % of a minute. The error of 
this method was approximately 10% 

Prothrombin Time: The technique em 
ployed was a combination of modifications of 
the original Quick procedure.!® All esti- 
mations were done in duplicate (and. when 
deemed advisable, in triplicate or quadrupli 
cate) on a 5% dilution of the plasma sample. 

The diluent used was a portion of the pa- 
tents 


clotting 


own plasma _ rendered prothrombin- 
free with a 30% suspension of barium sul- 
phate barium plasma), according to the 


technique of Tanturi and Banfi.13 A com- 
mercial thromboplastin ( Difco) 
preparation of thromboplastin emulsion which 
was frozen and stored as suggested by Fuller.5 
prepared in bulk by 
suspending contents of 200 ampules 30 
gm.) in 500 ce. of oxalated saline, incubating 
it 50°C., for 15 minutes with only occasional 
agitation; and separation of the coarser parti- 


was used in 


The emulsion was 


AND PROTILROMBIN TIME MAN 


filtration t] 
Che filtrate w 


amounts in small test tubes 


rough cotton and gauze 


apportioned in L to 3 ¢ 


cles by 


which were ther 
stoppered and frozen 

Shortly before use, a tube of the trozen e) 
tract was removed, thawed at 37.5 in th 
water bath, and mixed with an equal volum 
of 0.02 M chloride. Aftet 
reached the temperature of the water batl 
0.2 cc. of this 


micropipette into a 10 by 75 mm. tube cor 


calcium havin 


mixture was blown trom 


taining 0.1 cc. of the 5% plasma, also 

37.5°C. The end point was distinct and easil 
detected by lifting the adherent clot out ot 
the solution with a small nichrome wire loop 


diffe I 


ences obtained from the data were subject 


STATISTICAL ANALYSIS All mean 


to statistical computation by the methods of 


Fisher.4 Differences are considered “signifi 


cant” when the probability is less than 5 


100 that chance would account for the r 


sult. When the critical ratio (CR) excec 
the ‘t’ value obtained from the Fisher ‘t 
tables. the difference is significant. 

TABLE 2.—BLOOD CLOTTING TIMES 


AND BLOOD PROTHROMBIN TIMES IN 
NORMAL AND TUBERCULOUS 


PATIENTS 
A. Blood Clottin Time 
Normal Tuberculos 
No. of Cases 26 20 
Mean (Minutes 8.00° 
Standard Deviation 1.4 0.95 
Statistical Analy of Difference of Means 
t(from Fisher ‘t’ tabl 2.00 
Critical Ratio (CR 0.69 (not significant 
B. Bl 1 Prothrombin Times 
Normal Puberculos 
No ot Cases 16 1] 
Mean (Seconds 35.2 35.2 
Standard Deviation 2.6 3.1 


Results. Blood Clotting and Prothrom 
bin Times of Normals and of Tuber 
culous Controls. The results are sum- 
marized in Tables 2 A & B. Thesé 
findings are in agreement with the few 
Muller? that the 
blood clotting time is unaffected in 
tuberculosis. The mean prothrombil 


reports quoted by 


time of 5% plasma in the normal and 
tubercular groups was identical. This 
series is too small to permit generali- 
zations but tends to support the view 
of Poulsen and Plum® that phthisis 
has no appreciable effect on the pro- 
thrombin time. Analysis of our data 
revealed no correlation of the clotting 
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time or prothrombin time with age, 

, activity or extent of the lesion in either 

the control or streptomycin group. 
Serial Clotting Times. The means of 


increase of one minute in the 90 minute 
period after streptomycin as well as 
increases between the 15 and 45, and 


Hh ‘ 15 and 90 minute periods. This may, 
the blood clotting times obtained 

n with equal justification, be interpreted 
in serially and their standard deviations 

indicating a decline in coagulability. 

it] are recorded in Table 3. The signifi- 

or s, of course, conceivable that strep- 

cance of the mean differences be- ' course, conceivable that strep 


tween the various test periods is tomycin may be responsible for both 


sil revealed by the statistical analyses of effects, but when one turns to the 
ol Table 4. control group (B), it is observed that 
fer rABLE 3.—SERIAL MEAN BLOOD CLOTTING TIMES (IN MINUTES) OF CONTROL 


te GROUP AND TUBERCULOUS PATIENTS INJECTED WITH STREPTOMYCIN 
13 Streptomycin Patients 13 Control Patients 


Minutes after Minutes after 


Streptomycin Distilled Water 
Betore Betore 
eecs Injection 15 45 90 Injection 15 45 90 
r tl 7.75 6.75 8.5 8.75 y 75 8.0 7.0 
Standard 0.99 0.84 1.62 1.06 Standard 
Deviation Deviation 1.03 1.56 1.12 0.83 
MES 
> IN rABLE 4.—STATISTICAL ANALYSIS OF MEAN DIFFERENCES OF SERIAL 


BLOOD CLOTTING TIMES 
A. Within Streptomycin Group 


ls Bein Diff. of Means CR*** 
( ipared in Minutes 
Betore 15’ atter 1.00 0.36 2.77 2.056 
)° Befor 15’ after 0.75 1.78 0.42 2.056 
Before 90’ after 1.00 0.40 2.56 2.056 
atter 1.75 0.50 3.50 2.056 
15’ — 90° after 12.00 0.38 5.29 2.056 
5 90’ after 1().25 0.53 0.47 2.056 
as B. Within Control Group 
0.0 0.48 0.0 2.056 
Betore 15’ after 0.5 0.42 1.19 2.056 
Before 90’ after 0.5 0.37 1.36 2.056 
15 5’ after 10.5 0.55 0.92 2.056 
15’ — 90° after —0.5 0.45 1.11 2,056 
age 5’ — 90’ after —1.0 0.39 2.56 2.056 
uber C. Between Control and Streptomycin Groups 
sum: B re Injections +0.25 0.39 0.64 2.056 
after 0.75 0.45 1.67 2.056 
Cow 15’ after 0.50 0.54 0.93 2.056 
0 after $1.75 0.38 4.60 2.056 
e iT In A & B plus sign indicates increase from period before to period after, minus sign ak 
i = rea in C, plus sign (+ ) indicates increase in streptomycin, over control group; the minus 
SD St Error of Difference 
CR=Crit‘cal Ratio; bold-face figures are significant. 
Thi t=Ohbtained from Fisher ‘t’ table.4 
— lt will be noted that there is a sig- there is a significant decrease in clot- 
view nihcant decrease in the 15 minute ting time from the 45 minute to the 
nthis period. From this it might appear that 90 minute period. Since streptomycin 
(a the is an increase in coagulability obviously cannot be responsible for 
| . . alter streptomycin. However, it will be this decrease in the control group, it 


noted that there is also a_ significant 


would be unwarranted to hold it ac- 
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countable for the similar change in the 
streptomycin group. 

On the other cannot 
entirely exclude the possibility that 
streptomycin may cause the increase 
noted in the 90 minute period, particu- 


hand, one 


larly, since no such significant increase 
is found in the control group. Moreover, 
there is a rather significant increase of 


5.-SERIAL MEAN PROTHROMBIN 


TUBERCULOUS PATIENTS INJE 


13 Streptomycin Patients 


Minutes after 
Streptomycin 


Before 
Injection 15 15 90 
Standard 
Deviation 2.96 


of 5 plasma in seconds 


3.30 3.14 3.20 


1.75 minutes (CR equals 4.60) when 
comparison is made between the 90 
minute periods of the control and strep- 
tomycin group (Table 4 C). However, 
there are no significant increases, when 
the 15 minute and 45 minute periods of 
both groups are compared. Thus, the 
meaning of the isolated increase in the 
90 minute period of the streptomycin, 
over the control group becomes prob- 
lematical. 

Serial Prothrombin Times. The 
means of the prothrombin time for the 
separate test periods and their standard 
deviations are presented in Table 5. 
Statistical analysis of the mean differ- 
ences reveals no significant differences 
within or between the 2 groups. 

Blood Clotting Times and Prothrom- 
bin Times Obtained on Different Days. 
The composite results are shown ‘in 
Tables 6 and 7. No significant differ- 
ences can be demonstrated between 
the mean prothrombin times or the 
mean clotting times of the streptomycin 
and control groups. 

Discussion. Although serial blood 
clotting times following streptomycin 
show some significant differences, these 
are too indeterminate to ascribe them 
unconditionally to its action. The 


IN MAN 


limited amount of data, as well as the 
possible existence of other unknown 
them 
makes it necessary, that any differences 
found within the streptomycin group 
or between the streptomycin and con 
trol groups, significant though they b 


tactors which may _ influence 


statistically, be consistent and unequi\ 
ocal before attributing them to strep 
TIMES® OF CONTROL GROUP AND Ol 
CTED WITH STREPTOMYCIN 


13 Control Patients 
Minutes after 
Distilled Water 


Injection 15 15 90 
1.5 12.4 10.5 


Standard 
Deviation 5.63 1.93 368 5.9 


than to othe 
unknown variable. However, while not 


tomycin rather some 
conclusive, the data (Table 4) suggest 
that streptomycin exerts an anticoag- 
ulant effect. 

From the _ blood 
obtained on different 
of streptomycin is discernible. It should 


clotting times 


davs no effect 


be emphasized that the comparisons 
this method of study are of 
grosser nature. Averages obtained for 
2 hour periods are being compared. 
occur within this 
obliterated by the 
process of averaging. Hence, the fail 
ure to detect any effect by this method 
does not necessarily imply that the 
differences noted in the study 
cannot be attributed to the action oi 
the antibiotic. 

The results of the prothrombin timé 
studies both serially and on different 
days indicate that streptomycin exerts 
no demonstrable effect on the pro- 
thrombin time. 

Macht’s® demonstration of the de- 
cided thromboplastic action of strep- 
tomycin in rabbits and cats was not 
duplicated in these studies in man. The 
lack of effect cannot be attributed t 
insufficient dosage. Macht emploved 


made by 


Differences 
period which are 


may 


serial 
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total dosages ranging trom 1 to a maxi- 
mum of 5 mg. per animal, a level not 
likely to exceed the average injected 
dose 7.56 mg. per kg. used in our 
patients. Differences of species or of 
technique may, of course, be respon- 
sible. 

Another possibility which cannot be 
adequately eliminated is that the 
tuberculous process itself may have 
masked or interfered with the response 


TABLE 6 
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Lee-White and Quick techniques. A 
parallel series of 21 phthisic patients 
served as controls. Two methods of 
investigation used: (a) tests 
during the same hours on different 
days; (b) serial tests during a 90 
minute period immediately after the 
injection of streptomycin. 

2. No correlation between the age, 
activity, or extent of the tuberculosis, 
and the clotting or prothrombin times 


were 


COMPARISON OF MEAN BLOOD CLOTTING TIMES OF STREPTOMYCIN 


PATIENTS AND OF CONTROLS, PERFORMED ON DIFFERENT DAYS 


14 Streptomycin Patients 


Mean Clotting Times 
in Minutes 


8:75° 

Standard Deviation 1.26 
Statist il 
TABLE 7 


analysis of Difference of Means: t (from Fisher ‘t’ table 2.06; CR—0.54 


11 Control Patients 


Mean Clotting Times 
in Minutes 


8.5° 
Standard Deviation 0.3 


(not significant ) 


COMPARISON OF MEAN PROTHROMBIN TIMES OF STREPTOMYCIN 


PATIENTS AND OF CONTROLS, PERFORMED ON DIFFERENT DAYS 


14 Streptomycin Patients 


Mean Prothrombin Time 
in Seconds 


12 Control Patients 


Mean Prothrombin Time 
in Seconds 


36.1° 37.5° 
Standard Deviation 2.87 Standard Deviation 3.7 
Statistical analysis of Difference of Means: t (from Fisher ‘t’ table )=—2.05; CR=1.08 (not significant). 


to streptomycin. A thorough search of 
the literature yields no positive infor- 
mation on this point. On _ clinical 
grounds, it is quite improbable that 
such is the case. The essentially normal 
levels of blood clotting and prothrom- 
bin activity found in our patients, as 
well as by others,** would seem to 
indicate that the physiological mech- 
anisms involved in ‘regulating these 
functions are normal in tuberculosis, 
and hence can be expected to respond 
normally to the action of coagulant or 
anticoagulant agents. It would be neces- 
sary, however, to restudy the effects of 
streptomycin in normal, healthy indi- 
viduals to be certain that tuberculosis 
does not affect the response. 

Summary and Conclusion. 1. The ef- 
tects of streptomycin on the blood 
clotting and prothrombin times of 21 
pationts with pulmonary tuberculosis 
were studied by modifications of the 


was found in either the control or strep- 
tomycin groups. 

3. No significant effects upon the 
prothrombin time could be demon- 
strated by either method of investiga- 
tion. 

4. Significant differences between the 
mean clotting times of some of the 
test periods were obtained by the 
serial method, but the results were in- 
conclusive and could not be ascribed 
with certainty to the influence of strep- 
tomycin. significant differences 
were detected between the mean 
clotting times of the streptomycin and 
control group by the “different day” 
method of study. 

5. Although there are no clinical 
grounds for believing that tuberculosis 
would affect the behavior of the clot- 
ting and prothrombin times in response 
to streptomycin, this possibility cannot 
be excluded in this study. 
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THE CONTROL OF DICUMAROL THERAPY® 


By JOHN H. OLwin, 


CLINICAL 


CHICAGO, 


From the Department of Surgery, 
with the 


\Virn the increasing use of dicumar- 
ol in the prophylactic andl active treat- 
thrombo-embolic conditions, 
the control of its administration and 
increasingly import- 


ment of 
ettects becomes 
ant. 

According to the present concept the 
chief effect of the drug is the depres- 
sion of the plasma prothrombin, and on 
this basis a diminution in the clotting 
iendency of the blood. Several investi- 
19,28 found that the ad- 
hesiveness of the platelets is less in di- 
cumarolized blood than in normal con- 
trols, factor by 
which the drug may produce an anti- 
clotting effect. The chief effort in the 
control of the administration of the 
drug, however, has been directed to- 
wards the maintenance of the plasma 
prothrombin at a level at which in- 
travascular clotting will not occur and 
vet bleeding is not induced. In order 
to achieve this most workers in the 
tield have employed the “one-stage” 
by Quick'* or various modifications of 
it 


gators” have 


suggesting a second 


By diluting normal plasma to various 
concentrations, Quick set up percent- 
age values of prothrombin correspond- 
ing to the clotting times of the various 
dilutions. Because of variations in the 
activity of thromboplastin solutions 
prepared in various laboratories, this 
percentage scale could not be used by 
all investigators, and rather than set 
up a separate scale each time a new 
lot of thromboplastin is prepared as 
urged by Allen,’ many workers choose 


s study was supported in-part by a grant from the Otho S. 


ASSISTANT PROFESSOR OF 


Presbyterian Hospital of the City of Chicago, 
University of Illinois College of Medicine) 


M.D. 


SURGERY 


ILLINOIS 


affiliated 


to report prothrombin levels in terms 
of the clotting times or “prothrombin 
time. Campbell, et al.® and Link!” 
and his co-workers found that diluting 
plasma to 12.5% of normal before de- 
terming its “prothrombin time” result- 
ed in a more sensitive reflection of 
variations in the prothrombin level. 

The one-stage method utilizes an 
excess of thromboplastin, an optimum 
amount of calcium, and a_ constant 
temperature to render the clotting pro- 
cess more uniform. The normal butfer- 
ing action of the plasma also serves 
well to maintain a satisfactory pH 
range, and the blood colloids probably 
serve further to stabilize the reaction. 
There are numbers of known factors, 
however, and no doubt some as yet 
unknown, which are left uncontrolled 
and may be the cause of wide vari- 
ations in expected prothrombin esti- 
mates by the one-stage method. 

Among the known variables are dif- 
ferences in the rate at which prothrom- 
bin is converted to thrombin. This 
varies from species to species and often 
among individuals of the same 
Fantl and Nance* sug- 
gested that normal coagulation depends 
not only on a normal prothrombin but 
on a prothrombin accelerator as well. 
Ware, Guest, and Seegers***8 have re- 
cently isolated a plasma fraction which 
has such a property and suggest that 
it may be an important factor in cer- 
tain pathologic blood clotting tenden- 
cies. 

It has been known for some years 
that normal human serum contains a 
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active 
princ iple in placental toxin. Recently 
Schneider!" has suggested that the toxic 


factor which neutralizes the 


factor may be thromboplastin and its 
inactivato1 antithromboplastin. He pre- 
that this 


latter factor is increased during preg- 


sents evidence to indicate 


nancy. In what other clinical condi- 
tions it mav vary and what role, if any, 
it may play in influencing the clotting 
time in the one-stage prothrombin de- 
termination is unknown. 

Antithrombin may vary widely in 
variations in 
the heparin content of blood have been 
The catalytic action of 
heparin on antithrombin!’ may be of 


different plasmas,’ and 
observed. 4 
real clinical importance in 
with abnormal heparin levels. 
Fibrinogen levels are known to vary 
though 
Witts?? found that the plasma fibrino- 
gen must fall to less than 30% of nor- 
mal before it materially affects the “pro- 


patients 


0 


under certain conditions*:! 


thrombin time.” Fibrinogen changes in 

dogs given dicumarol have been report- 

ed 13 
The 


thrombin determination 


results of the one-stage 


then 
influenced by one or more of the above 


pro- 
mav be 


mentioned factors and possibly others 
as yet unknown. Diluting the plasma 
to 12.5% or less before the determi- 
nation is made may modify the influ- 
these factors to some extent: 
determination as 
Warner, Brinkhous and 
Smith°* by utilizing the two-stages in 


ence of 
Phe two-stage 


described by 


which blood normally clots, eliminates 
certain of the mentioned fac- 
tors, namely, the variation in the con- 
version rate of prothrombin and vari- 
ations in the plasma fibrinogen. By 
high dilution of the 
it neutralizes the antithrombin 
Heparin may affect both the 
one-stage and two-stage tests in that 
with the conversion of 
prothrombin to thrombin. Antithrom- 
boplastin is highly sensitive to dilu- 


above 


providing for 
plasma 
factor. 


it interferes 
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two-stage determination renders that 
factor inactive during the procedure. 

The important consideration in the 
control of dicumarol therapy is the 
maintenance of a safe, effective level 
of plasma prothrombin. A safe level 
taken to be that at which 
bleeding does not occur. The impor- 


has been 


tance of this is emphasized by the re- 
ports of fatal hemorrhages during its 
administration. The possible deleterious 
effects of the drug administered over 
a period of years have not been de- 
effective 
level for the prevention of intravascu- 


termined. therapeutic 
lar clotting, or the extension of clots 
already formed, has not been definite- 
ly established, and there is at present 
no evidence that there is a therapeutic 
clotting 
prevented. Several 


level at which intravascular 
can absolutely be 
investigators? have reported a low- 
ering of the incidence of experimental- 
ly produced thrombi in dicumarolized 
animals as compared to control series, 
and there are numerous clinical reports 
of a lowered incidence of post opera- 
tive thrombo-embolism in patients 
given dicumarol prophylactically. Al- 
len? recommends a therapeutic range 
of between 10 and 30% using the one- 
stage method for prothrombin deter- 
mination. He has observed that intra- 
vascular clotting rarely occurs when 
the prothrombin level is less than 30 
of normal, and bleeding is rare when 
the prothrombin is above 10%. 
Present Study. The purpose of th 
present study was to establish, if pos- 
sible. a safe effective level at which the 
prothrombin can be maintained over 
an indefinite period of time, and to de- 
termine the best suited for 
such maintenance. Since the present 
confused state of terminology makes it 
difficult to know the effective level. it 
seemed reasonable to maintain the pro- 
thrombin in the lowest bracket which 
proved to be safe, thus allowing the 
utmost benefit from the drug. Previous 


methods 


tion,* and diluting the plasma in theexperience in this laboratory with th: 
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use of both the two-stage and the one- 
stage methods has shown the former 
to be more sensitive in reflecting 
changes in the plasma prothrombin. 
This report represents a study of 99 
patients under dicumarol therapy. In 
91 of the both the orthodox 
Quick test'* and the two-stage test 
were used. The thromboplastin in the 
Quick test in all instances gave a 
normal control clotting time of 11 to 12 
seconds. In 


CaseS, 


the modification 
of the Quick technique, as suggested 
by Campbell and his associates;* that 
is, the “12.5% plasma” technique was 
used. In these cases the same test was 
made on 5% plasma to see if the use 
of a still more dilute plasma would re- 
The 
shortest period of administration of the 
drug was 4 days and the longest 23 
months. The average time was 60 days, 
though the several prolonged periods 
bring this average to a somewhat high- 
er figure than the usual period of ther- 
apy. Four to 6 weeks have been the 
arbitrarily established period for the 
usual case of acute thrombosis, this be- 
ing extended if the individual 
seemed to warrant it. 


14 cases, 


sult in more sensitive changes. 


case 


Method of When the 
patient is first seen a prothrombin determina- 
n is made, and if it is found to be above 
80% (two-stage), an initial dose of 300 to 
500 mg. of dicumarol, depending on the size 
f the patient and the original prothrombin 
evel, is given. The second day 100 to 200 
m are given. Prothrombin determinations 
repeated 2 days after the initial dose, and 
selection of subsequent dosages is based 
on the prevailing prothrombin levels. At the 
present time determinations are made before 
initial dose of dicumarol, 48 and 72 hours 
ifter that then at intervals of 2 
days until the prothrombin drops to thera- 
peutic levels. This usually requires 3 to 7 
da but may take Determinations 
then be reduced to twice weekly, later 
m to once a week. As will be discussed later, 
wicket of between 10 and 20% plasma 

pr rombin (two-stage) is regarded as ideal 
in cach case but is difficult to maintain. In 
cases, however, variations over a period 
of time may be limited to between 5 and 
effort is 


Administration. 


dos« and 


longer. 


In hypertensive patients, an 
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made to keep the level in the neighborhood of 
30%. When the prothrombin drops below 
5%, as freque ntly happens in the early days 
of treatment, a urine specimen is examined 
daily for blood. The drug is not withdrawn 
and usually vitamin K is not given. The dose 
of dicumarol is reduced by 50 mg. for 1 or 
2 days, depending on the prothrombin 
determinations, which are usually one daily 
or every 2nd day during this period. Usually 
the prothrombin returns to a level above 
10% in a tew Efforts are directed 
towards anticipating this rise and stopping 
it at the desired level. Bleeding is not neces- 
sarily expected at such low levels, but if it 
occurs the same procedure is followed. The 
one-stage test is of particular value at this 
point. If it shows a level of 10% or below, 
the safety margin supplied by the other blood 
clotting factors is known to be reduced and 
bleeding may be imminent. (Fig. 5). It a 
patient leaves the city for several weeks at 
a time, he continues to take dicumarol and 
sends samples of blood in at 7 to 10 day inter- 
vals. During weather other than that of hot 
summer days, the prothrombin is relatively 
stable in transit. From nearly any section of 
the country it can 
within 


days. 


reach the laboratory 


15 hours from the time it is drawn. 
The common maintenance dose over a long 
period of time is 300 to 450 mg. per week, 
though patients may require greater or lesser 
quantities of the drug. 


Combined Use of Heparin and Di- 
cumarol. In 34 of the acute cases of 
intravascular clotting, heparin was used 
in the first 48 to 72 hours before the 
full effects of dicumarol could be ex- 
pected. A discussion of heparin thera- 
py is outside the scope of this paper, 
but it must be borne in mind that hep- 
arin interferes with the conversion of 
prothrombin to thrombin, and any 
blood sample intended to guide the 
dosage of dicumarol must be drawn 
after the effects of heparin have been 
expended. 

Comparsion of Methods. With the 
use of the two-stage test it has been 
possible in most instances to reduce the 
prothrombin level to a bracket of be- 
tween 5 and 35% and, with an occasion- 
al level slightly below or above, hold 
it between these two levels. Figures 1, 
2 and 3 are representative charts of 
patients easily controlled under di- 


it 

it 
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cumarol therapy, with little variation 
in dosage once a therapeutic level has 
been reached. In Figs. 1 and 2, one- 
stage, whole plasma, determinations 
are shown for comparsion with two- 
stage readings. Figs. 3 and 4 show, in 


addition, the results of “prothrombin 


times’ on 12.5% plasma. In many in- 
stances the prothrombin variations as 


measured by the different methods 


ative 
? + 
e a2 
Nu 
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Apr May 
Fi 1.—Comparative prothrombin levels, l-stage ai 
10 months. She was originally treated for a thromboy 
nproved during the therapy, her physician maintain 
l and 2-stage prothrombin readings. Her 
pitalized during the irly days of her thrombophle 
was no apparent objective improvement in her multiz 


parallel each other, but this parallel is 
not consistent. For example, in Fig. 1 
in several instances the two-stage 
method shows a level of between 20 
and 30%, while the one-stage registers 
a level of between 60 and 70%. If the 
one-stage test were guiding the therapy, 
one would be prompted at such points 
to give a large dose of dicumarol which 
would likely lower the prothrombin to 
a dangerous level. In all probability it 


is in such instances that serious and 
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sometimes fatal hemorrhages have oc- 
curred. The two-stage test, however, 
shows that the prothrombin has not 
varied greatly from the previous level, 
and no marked change in the dicumarol 
dosage was made. At the time of the 
next test, the results of the one-stage 
and the two-stage were again parallel. 
The reason for the marked variation of 
the one-stage in such instances is not 


2 - Stag 4 
O---0 Two -Stage 
i 
¥ 
= 


& 


June July August aprember tober 
id 2-stage methods, of a patient receiving dicumarol for 
yhlebitis, and because she felt her multiple sclerosis was 


ed it for 10 months. Note the wide .variation betweet 
sensitivity to dicumarol was determined while she was 
bitis, and she was later treated as an outpatient. The 


le sclerosis 


entirely clear, but one or more of the 
earlier may have 
been responsible. Likewise, the pro- 
thrombin estimates using 12.5% plasma 


factors mentioned 


do not show a uniform variation as 
compared to the two-stage or even the 
one-stage whole plasma determination 
(Figs. 3 and 4). Five % plasma was 
no more uniform than the 12.5% in 
reflecting prothrombin variations. 

As mentioned above, 91 of the 99 
cases were followed with both the one- 
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and an elevation of the prothrombin by 


diminution of the dosage or withdr: wal 


stage and two-stage tests. Most of the 
instances, ad- 


were at times checked 
of the drug or, in some 


other 8 cases 
ministration of vitamin K is indicated 


with the one-stage as well as the two- 
stage determination, particularly when 


the prothrombin level fell to less than (F ig. 5). 
10%. This was of value in estimating Bleeding Hazard. Bleeding occurred 
one te clotting 1 15 cases, the most common site be 
In 13 of the 15 


ing the urinary tract. 


the summation of the 
patients, the prothrombin level was be- 


anti-clotting factors of the indi- 


and 
vidual blood at a point where the pa- 
tient might be in danger of hemor- tween 1 and 11% (two-stage) when 
rhage from a prothrombin deficiency. the bleeding became apparent, and 
p 104 
100. ° » fu 
r| Comparative Levels of Prothrombin ; 
Using One-stage and Two-stage Methods 
90 
DM | 
4 
x x= One-stage -whole plasma - (Quick) ! 
> 
> “4 I ‘ 
H ‘ti \ | 
2 40 | . x 
‘ 
‘ 
-* 
400] 
9 
Mar h 947 Ap May June duly August September October 
Fic. 2.—Prothrombin levels of a patient on dicumarol therapy, easily controlled for months with weekly 
thrombin determinations. A phlebothrombosis developed following minor injury to the leg, and the patient 
oved on heparin and dicumarol. He left the hospital after 12 days and therapy was discontinued. 
Symptoms recurred 2 weeks later, and heparin and dicumarol were re-instituted. A thrombus in the great 
enous vein remained palpable and somewhat tender over the ensuing 5 months, during which his 
rothrombin was maintained within a bracket of 7 and 19°,. On 3 occasions the prothrombin according 
2-stage method stood at 15, 16 and 9°, respectively, while the l-stage whole plasma test showed levels 
he 60, 59 and 55 respectively. There was no bleeding at any time and no residual signs or symptoms 
therapy was stopped. 
ive 
TO 
Even though this prothrombin as mea- stopped when the prothrombin rose to 
sured by the two-stage method might between 15 and 20%. In the other 2 
iS 
r stand at 4%, a one-stage determination cases bleeding followed trauma, the 
i showing 10% or more would indicate prothrombin being 36% at the time in 
Oli 
that there were sufficient compensating both patients. In 13 cases ble eding 
wa ‘ 
factors to make bleeding unlikely (Fig. stopped following reduction of the dos- 
age of dicumarol. Two patients receiv ed 


3). On the other hand, a level of less 
than 10% of both methods is a warn- 


ing that bleeding may be imminent, 


vitamin K to raise the prothrombin 
level. Three patients with levels of be 


WY 
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5 and 20% 


sustaining 


have fallen without 
There 


tween 
bruises. was no in- 
stance of fatal hemorrhage in this series. 

Seven patients have been on control- 
led therapy during menstruation, 5 of 
them having had prothrombin levels 
between 5 and 25% at the time. In one 
case, the menstrual period was one 
dav longer than usual. The intensity of 


bleeding was not changed. Five pa- 


OF} 
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it does 
occur and mav well have been a fac- 
tor in this instance. 


the prothrombin is above 50% 


Effectiveness of Dicumarol Therapy. 
The effectiveness of dicumarol in pre- 
venting thrombosis or its complications 
is difficult to evaluate in that adequate 
controls cannot be conveniently set up. 

In this series it was used as a prophy- 
lactic measure in 12 cases. Of the 12 


tients noticed no variation from the cases, 1 developed thrombophlebitis 
omporative Levels of Prothrombin 
One stage ond Twocmge Methods 
\ 
| 
x 
» 
} . r 
T \ a“ x < 
J ~ ~ A / 
< 
- One stage whole plas™mo 
(004 
ervery 1947 1947 March 1947 (94 
Fic Prothrombin levels of a patient under dicumarol therapy because f an acute. severe thrombo 
phlebitis of the right leg. The results of the whole plasma techniques l-staae ind 2-staae ire expressed 
Ll per ¢ #~ normal on the left hand, and the results of the 12.5 plasma are recorded in seconds,—the 
right hand ordinate. In the early stages, the results of the l-stage whole plasma technique closely parallel at 
somewhat higher level those of the 2-stage test. Later, this parallel disappear l-stage showing a rise 
while th 2-stage shows a drop in prothrombin level The prothrombin time f 12.5 plasma in genera 
hows a rise when the prothrombin level according to the whole plasma l-stage test falls, but the timing 
ire errat ind not suitable for dicumarol therapy control. Note that while on December 21 the prothrombir 
2-stage, fell to 2 of normal, the l-stage test showed a 20 level ndicating that there were sufficient 
ipe iti factors in the blood to prevent bleeding. The patient did not develop bleeding during his 
rse€ therapy 


normal. One patient developed micro- 
scopic hematuria when her prothrom- 
bin was 7%. It had stopped 2 days 
later when the prothrombin reached 
24%. Five days after this, she began 
to menstruate Her pro- 
thrombin level at the time. 
During the next 60 hours she was given 
24 mg. of vitamin K parenterally by 
her physician. Excessive bleeding had 
stopped by the time the vitamin was 
started. Three days after the last dose 
her prothrombin level was 87%. Such 
excessive bleeding was out of the or- 
dinary for this patient, and while it is 
unusual for bleeding to be present when 


excessively. 


00% 


postoperatively. She was uncooperative 
and administration of the dicumarol 
was not satisfactory. When her throm- 
bosis occurred, the prothrombin level 
was 66%. No sign of thrombosis occur- 
red in the other 11 cases. 

Twenty-one cases of acute coronar\ 
thrombosis were dicumarolized. There 
were no deaths, and none developed 
other thrombo-embolic phenomena. 
One patient with myocardial decom- 
pensation, who earlier had had anterior 
and posterior myocardial infarctions, 
was treated with dicumarol after he de- 
veloped phlebothrombosis of the left 
leg and signs of a small pulmonary 
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embolus. Before his prothrombin reach- 
ed therapeutic levels, signs of throm- 
bosis developed in the other leg. Swell- 
ing of both legs disappeared after 2 
weeks, no further emboli developed, 
cardiac function improved, anticoagu- 
lant therapy was discontinued and the 
patient left the hospital. Sixteen days 
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bolus. He had had no dicumarol for 
34 day 

Acute thrombophlebitis or phle- 
bothrombosis of the lower extremity 
without signs of embolism were treat- 
ed with anticoagulant therapy in 43 in- 
stances. Papaverine was used in a few 
cases, but the treatment otherwise was 
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ctively, relatively divergent values. This chart 1epresents the first month of treatment of the patient 
n in Fig 1, and as will be noted there, her prothrombin (2-stage) remained fainly well stabilized over 


xd of time 


Attempts to order dicumarol on the 


basis of the l-stage method using either whole or 


plasma might have led to undesirable and serious results. 


atter the last dose of dicumarol, he de- 
veloped a thrombus of the right fem- 
oral vein, and 4 days later of the left. 
He died suddenly 2 weeks later of 
What appeared to be a cerebral em- 


bed rest. The legs were not elevated or 
immobilized. One case of acute throm- 
bophlebitis of the abdominal wall veins 
was treated likewise. The patients were 
kept in bed until the swelling disap- 
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peared in the instances of phlebo- 
thrombosis, and until the pain and red- 
hess were gone in the thrombophlebitis 
cases. There were no instances of em- 
bolism. Three cases of thrombophle- 
bitis of only the superficial veins at the 
time anticoagulant therapy was started 


did not progress to involvement of the 


tient a sizable optico-ciliary anastomo- 
sis was observed after 8 months of 
dicumarol therapy. 

Thirteen cases of embolism, single 
and multiple, were treated in patients 
with phlebothrombosis (8), auricular 
fibrillation (3), bacterial endocarditis 
(1) and no definitely known source of 
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deep veins. None of the cases of phle- 
bothrombosis developed into thrombo- 
phlebitis. 

Ten cases of thrombosis of the cen- 
tral retinal vein were given dicumarol, 
2 of them receiving heparin as well. 
There was no progression of the loss 
of vision in any Case, and improve- 
ment occurred in all cases. In one pa- 


the emboli (1). In 11 cases there wer 
no further emboli as long as the pa- 
tients stayed on treatment. One _ pa- 
tient, controlled with difficulty, had re- 
peated small pulmonary emboli from 
what was considered to be a mural 
thrombus in the heart. Two of thes 
developed when her prothrombin was 
at 11 and 44% respectively, and a phile- 
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bothrombosis of the left leg came on 
when her prothrombin was 79%. What 
was Clinically a splenic infarct i ‘velop- 
ed when the prothrombin was 10. An- 
other patient had what appeared to be 
repeated small pulmonary emboli when 
his prothrombin was 34%. No further 
ones occurred when it dropped to 26% 
or below. 

One patient with Parkinson’s disease 
was treated with dicumarol over a pe- 
riod of 42 days without apparent bene- 
hit. 

Four cases of multiple sclerosis were 
treated with dicumarol therapy, one 
for as long as 11 months. Three show- 
ed no improvement, and the other who 
is still on therapy at the writing of this 
paper has shown subjective improve- 
ment. 

Three patients with cerebral throm- 
bosis were treated with dicumarol. One, 
a man of 68, had 2 episodes of paraly- 
2 years. He was placed on di- 
cumarol ther: apy following the first at- 
tack and completely recovered. Two 
vears later he had a recurrence and 
was again placed on Pct thera- 
py. Recovery was again complete, and 
he has been on dicumarol therapy since 
that time, a total period of 23 months. 
He has had no recurrence. A second 
patient, a man of 82, improved fol- 
lowing his cerebral accident and left 
the hospital after 7 days. Dicumarol 
was discontinued 6 days following this. 
Six months later he again developed 
cerebral thrombosis and was —_ 
placed on heparin and dicumarol. His 
condition again improved, and he was 
discharged after 55 days without con- 
7" tation of therapy at home. Six weeks 

later he died suddenly, and at autopsy 
a large pulmonary embolus and phle- 
bothrombosis of the right hypogastric 
vein were found. Permission to examine 
the head was not obtained. A third pa- 
tient, a woman of 74, has shown steady 
improvement after 6 weeks of dicum- 
aro! therapy following cerebral throm- 
bosis 


sis in 
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This series of cases is too small to be 

basis for conclusion as to the value 
of dicumarol as a therapeutic and pro- 
phylactic agent. However, of the 99 
cases included here, 94 were treated 
actively or prophylactically for throm- 
botic or thrombo-embolic conditions. 
Of these, three (3.3%) had further 
thrombo-embolic phenomena while on 
dicumarol, 1 while under what was 
considered to be adequately controlled 
therapy. The other 2 were not satis- 
factorily controlled when the thrombus 
or embolus developed. The results sup- 
port the work of others who have re- 
ported a decrease in thrombo-embolic 
phenomena in patients receiving this 
type of treatment. 

Prolonged Dicumarol Administration. 
In this series, 6 patients received di- 
cumarol longer than 4 months, 4 for 
over 6 months, 3 for more than 9 
months, 2 for 12 months, another long- 
er than 20 months, and one _ patient 
took it for over 23 months. They were 
controlled by tests at weekly intervals, 
and in the long term cases the inter- 
vals were as long as 2 weeks. 

Neither these nor any of the other 
patients under treatment for shorter 
periods of time, showed any signs of 
toxic reaction to the drug. Gecosionel- 
ly, a patient vomited when large doses— 
300 to 400 mg.—were ealoon at one 
time. 

It is of interest that one patient in 
this study required as little as 100 mg. 
of dicumarol weekly as a maintenance 
dose, while one received as high as 
2800 mg. a week without being ade- 
quately controlled. The factors in- 
fluencing these wide variations in tol- 
erance to the drug are not clear. The 
influence of drugs such as the methyl- 
xanthine will be discussed in a later 
paper. 


Summary and Conclusions. 1. Ninety- 
nine patie nts were treated actively or 
prophylactically with dicumarol, and 
in 34 cases heparin was also use d. 
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2. With the use of the two-stage pro- 7. In those patients in whom bleed- 
thrombin determination, it was possible — ing developed, withdrawal of the drug 
accurately to maintain the prothrombin for 1 2 davs was suf- 
level within a desired range over a ficient in most cases to bring the pro- 
thrombin level to within safe limits 
Since the dicumarol therapy was ac- 
curately controlled, the individual pa- 
tients prothrombin level was usually 
not far below his bleeding threshold 
In two cases, vitamin K was given to 
raise the prothrombin level which re- 
sponded promptly, and the bleeding 
stopped in less than 24 hours in both 
instances. There were no cases of fatal 


or sometimes 


period of months, with a maximum 
Variation in some instances of 15%. 

3. Fifty (50.5%) of the cases were 
treated as outpatients, most of them on 
weekly prothrombin determinations. 
The treatment period varied up to as 
long as 23 months. Some of the patients 
were out of the city for weeks at a 
time, and blood samples were sent to 
the laboratory for control purposes. 

One-stage prothrombin methods 
whole plasma, 12.5% and 5% plasma ) 
were compared with the two-stage 


method. In all cases, there were wide 
Mee further thrombo-embolism. Of these, 
variations between the methods used. 


hemorrhage in this series. 
Three (3.3%) of the 99 patients on 
dicumarol therapy showed evidence of 


5. The two-stage method is regarded showed such evidence while the pa- 
as a more accurate and a safer method tients prothrombin was considered 
tor the control of dicumarol therapy within the therapeutic range. In_ the 
than any of the other methods used. other cases, it was above that range 
The one-stage method is of real value, The results of this study support th 
however, in estimating the summation conclusions of other workers in the 
of the clotting factors in an individual field that the use of dicumarol is of 
blood, particularly at a time when the value in the prophylactic and activ 
prothrombin as measured by the two- treatment of thrombo-embolic condi- 
stage test is below 10% tions. The results also suggest that a 
6. Bleeding occurred in 15 (15.1%) range of 10 to 30% (two-stage) is a 
of the 99 cases given dicumarol. In 13 
of the 15 patients, the prothrombin 
level was between 1 and 11% (two- 
stage) when the bleeding became ap- 
parent, and stopped when the _pro- 
thrombin rose to between 15 and 20% 
In the other 2 cases bleeding occurred 
following trauma, the prothrombin be- 
ing 36% at the time in both patients. 
The urinary tract was the most com- 
mon site of bleeding. 


safe, efficient level for the maintenance 
of plasma prothrombin. 

9. Other than bleeding, no toxic ef- 
fects of dicumarol were observed. The 
prothrombin level promptly returned to 
normal when the drug was discontin- 
ued. 


Miss Luellen Dale and Mrs. Angelina 
Vicencio contributed valuabl technical 
assistance during this study. 
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THERE is a number of well known 
factors which have an influence on the 
prognosis of pneumonia, some of them 
are for good, others for evil. We wish 
to call attention to some _ of 
factors. 

Communities vary in the severity of 
their pheumonias, and in certain cities, 
Pittsburgh, for example, the death rate 
has always been known to be high: in 
fact, as compared with New York, al- 
most double until very recent years 
after the introduction of chemotherapy. 

In severe influenza epidemics, as in 


these 


1918, the prognosis of pneumonia is 
very much worse. In the winter of 
1936-37 we had a small epidemic of 
rather virulent influenza with a subse- 
quent rise in our pneumonia death 
rate. 

There are some host factors which 
appear to have an evil influence on 
the outcome of pneumonia, namely, 
old age, chronic alcoholism, and neg- 
lect of the acute pneumonic infection 
after it has developed. Frequently, we 
see all of these factors combined in 
the same patient. It is our opinion that 
the last, the neglect of the pneumonia, 
is by far the most important and it is 
common experience to have in the 
pneumonia service patients with pneu- 
monia who had been walking about 
the streets for a variable number of 
days. It is well to remember the path- 


ologists’ observation in this regard, 
namely, that at autopsy in cases of 
sudden death on the streets in the 
pneumonia season of the year, in about 
15%, the cause of death is pneumonia 
We usually have in each year a few 
patients who die within a few minutes 
to a very few hours after admission 
to the hospital. Such neglected cases 
have little importance as regards ther- 
apy, and it is misleading not to sepa 
rate this group from those who have 
been available for treatment at least 24 
hours in the hospital. Today very few 
other than neglected cases of pneu- 
mococcic pneumonia, die. 

The rate of the pulse we find to be 
the most reliable clinical sign as to the 
prognosis of the pneumonia. A gradual- 
ly rising pulse rate to beyond 120 per 
minute is not good. The. opposite also 
tends to hold true, namely, one rarely 
sees a fatal outcome in a pneumococcic 
pneumonia patient with a pulse rate 
consistently under 100. We do not in- 
clude children in this group nor, of 
course, postoperative atelectasis. 

The finding of pneumococci in the 
blood culture has always been in the 
past the most exact factor from’ whic h 
to make a_prognosis,'\® but today 
penicillin cures many of the bacteremia 
cases which formerly died. The blo rd 
culture must be taken before any peni- 
cillin has been given because it does 


° Read before the Association of American Physicians, Atlantic City, May 4, 1948. 
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not appear to take very much peni- 
cillin to change a positive to a nega- 
tive culture. We would further em- 
phasize the importance of making bed- 
side blood agar plates so as to have 
bacterial colony counts. Over a period 
of a number of years we have yet to 
see a recovery from pneumonia where 
15 or more colonies were counted on 
the plate from 1 cc. of blood made 
immediately at the bedside in cases 
where no specific treatment, serum or 
chemical, was given. In our opinion 
there is not much value in taking blood 
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cases with 18.7% of them showing 

leukocyte count of 10,000 or less. The 
mortality was 61% in this small group 
of cases. They had a very high bac- 
nena. rate of 46%. In our experi- 
ence this was the rule in prognosis 
for pneumococcic pneumonia patients 
with low leukocyte counts. But during 
the past 21 months, 1946-48, the figures 
are very different. In this period we 
had 169 cases with 43.2% of them 
having leukocyte counts below 10,000, 
and a mortality of only 7%. The bac- 
teremia incidence of the group was 


1873-1882 1883-1892 1895-1902 


1903-1912 913-1922 


1923-1932 1933-1942 1943-1947 


DECADES 


Fic. 1.—Pneumonia deaths in Pittsburgh. 


cultures in pneumonia if plates are not 
made. This is particularly true if one 
is studying any special form of ther- 
apy, as it makes the reading of the 
results of treatment easier and more 
accurate. 

\ leukocyte count in pneumococcic 
pneumonia below 10,000 has usually 
carried with it a serious prognosis. 
However, in the past 21 months, 1946- 
45, this has not been true in our cases, 
as the following data from our records 
would indicate. In 1935-36 we had 81 


Average rates per decade. 


34% which certainly is an index of the 
virulence of the infection. The low 
mortality we believe is due entirely 
to penicillin, but this does not alter 
the fact that in this large group of 
cases with low leukocyte counts a bad 
prognosis could not be made from the 
leukocyte count itself, and therefore, 
during the past 21 months the leu- 
kocyte count has had no_ prognostic 
value. The frequency of low leukocyte 
counts in pneumococcic pneumonia, in 
our opinion, is not due to the patient's 


h 

la 

id 

il- 

es 


resistance, but to some unknown factor 
in the type of the infection. It has 
been noted by others,®> in different 
parts of the country. 

Finally, the most important influence 
for good on the prognosis of pneu- 
monia today is penicillin. The follow- 
ing charts show some of these points 
on prognosis, particularly the results of 

‘atment with penicillin. 

“Fig | indicates a period of 75 years 
from 1873 to 1947. It is divided into 
10 year periods except for the last one 
which is only 5 years. In each period 
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figure of 139. Certainly, at that tims 
there was no specific treatment for 
pneumonia, so the low mortality for 
that period must have been due to a 
milder infection. For the next 50 years, 
however, 1883 to 1932, the average 
year in each decade was never below 
200. The great epidemic of influenza 
in 1918 accounts for the high peak of 
343. From 1933 to 1942 there is a fall 
to 124 and for the last 5 vears to 1947 
the very low average figure for th 
year was 77. During the last 15 years 
the fall in the death rate has been defi- 


The chart is 
made from statistics from the Depart- 
ment of Health, Pittsburgh,® and rep- 
resents the deaths from pneumonia per 
100,000 population over this period of 
time. We would call attention to the 
1873 to 1882, with the low 


the years are averaged. 


first decade, 
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nite. Serum was made more available 
by the City Health De partment from 
about 1934 to 1938, and probably n ude 
some impression on the mortality fig- 
ure. Sulfapyridine became av: 
in 1939, and from that date on chemo- 
therapy, including penicillin in the past 
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2 years, is chiefly responsible for the 
low mortality figure. However, in “‘p 
early part of this last decade and ; 
half, 1933 to 1938, the question of a 
milder infection may have to be con- 
sidered as a possibility, since we do not 
believe that anti-pneumococcic serum 
was used widely enough to be entirely 
responsible for the fall in that period. 
Fig. 2 indicates the difference in 
the pneumonia death rates in 2 com- 
munities, New York and _ Pittsburgh. 
The charts are made from statistics 
from the Department of Health of the 


cities. Over a period of 32 .vears 
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1933 is the only year when our mor- 
tality rate was lower than New York, 
105 to 108. Our pneumonia, in the 
clinical sense, was mild that year. 
There was, of course, no chemother- 
apy and not too much serum was used, 
as the City Health Department at that 
time was not supplying free serum for 
pneumonia cases. The low mortality 
figure in 1933, therefore, was spontane- 
ous. In hae year of the de ‘pression 
the Pittsburgh mills were not running 
and we had relatively little smoky 
atmosphere and much unemployment. 
We do not know exactly if these factors 
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Fic. 3.—Mortality rate in pneumonia at Mercy Hospital. 1925-1948. 


e death rate from pneumonia in 
Pittsburgh has always been higher than 
at of New York, except for one year. 
In the earlier years it was often double, 
it since chemotherapy the figures are 
more nearly equal. Our rates have 
d ype from 350 in 1916 to 54 in 
1947, while the New York figure was 


200 to 37. We wish to note the exces- 
sive peak 1918 which was 1222 for 


Pittsburgh and 603 for New York; 


had any influence on the mortality rate 
of pneumonia. The rise in 1936-37 
followed a sharp but small epidemic of 
influenza beginning Christmas week, 
1936. From 1939 the sulfonamides had 
their influence on the curve and in 
= penicillin was added. Probably 

1 the past 2 years much more peni- 
cillin was used generally in Pittsburgh. 
Again there is the suggestion that in 
1938, the year before the wide use of 
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sulfapyridine, the mortality rate was 
falling and possibly this was due to a 
mild infection rather than to any effects 
of specific treatment. 

Fig. 3 shows the mortality rate in 
the pneumonias in our own wards at 
the Mercy Hospital, Pittsburgh, from 
1925 to 1948 (to April Ist). There 
was very little change in mortality until 
1937-38. We had used dextrose from 
1925-30 with no change in the prog- 
nosis. The first fall in 1937-38, we 
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lan therapy began. Since 1946 we have 
used only penicillin over a period of 
21 months, and the low mortality rate 
we feel is due to this medication. With 
a 43% mortality in 1925, the death rate 
has now fallen to 11% for all cases 
admitted, even if they died a short time 
after entering the hospital, or 6% if 
they were treated for at least 24 hours 
with penicillin. No children are in- 
cluded, while many cases were over 
60 years of age. 


Mortatity Rate 
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Fic. 4.—Mortality rate in pneumococcus bacteremia 19 


believe, was associated with hydroxy- 
ethylapocupreine,*> which we began 
to use in 1935-36, but only in adequate 
amounts from 1936 until 1942. Sulfa- 
pyridine was added in 1939. The fall 
in mortality curve, 1937-42, was there- 
fore, due to the chemotherapy which 
in our wards was about equally divided 
between the quinine derivative, hy- 
droxyethylapocupriene, and the differ- 
ent sulfonamides. The rise in 1943 and 
1944 preceded a final fall after penicil- 


25-1948 


In Fig. 4 the mortality rate of the 
pnheumococcus bacteremia cases 1S 
shown, as is also the incidence of the 
bacteremia over the same period of 
time, 1925 to April Ist, 1948. The 
marked fall since 1938-39 is the main 
point to note as in the earlier years, 
up to 1937, the mortality rate was 
about 70%, while in the past 21 monthis 
1946-48, the deaths were 19% with all 
cases counted who were admitted and 
11% of bacteremia cases who had peni- 
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Note that 
bacteremia has not 
varied very much and in particular 
with the marked fall in deaths during 
the past 21 months the incidence of 
bacteremia was actually higher, reach- 
ing 35% of The fairly constant 
bacteremia incidence is suggestive that 
there has not been a great change in 
the ee of the infection over this 
time. During the 3 winter 
months - 1948, January, February and 
Meech. we incidence of 40% 
bacteremia with Types | and II com- 


cillin for at least 24 hours. 
the incidence of 


Cases. 


period 


had an 
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chemotherapy. The counts 
above 100 per 1 cc. of blood are listed, 
and it is to be kept in mind that all 
were recovered cases. The large num- 
ber in the penicillin column is note- 
worthy and in this group we would call 
attention to 3 of them especially, 123, 
2260, and 247. This group of 3 cases 
was treated by mouth with penicil- 
lin.27 That they recovered is proof of 
the value of this method of the rapy. 
We have used this method for the 
first 3 months of the year 1948 in most 
of our cases and it is now our opinion 


colony 


88.1 % 
123 
247 
| 271 
| 342 
66.7 % 450 
49 
| 380 700 
{776 
| 2260 
45.4 4800 
| 
130 
231 
359 
i8 


100 
= 
o 472% 
20F 17.3% 
UNTREATED SERUM 
Cases 52 (7 


umococcus bacteremia 


rising 90%. We 


toxic pneumonias and vet the response 


have never seen more 


to penicillin was remarkable. 
rate in 
bacteremia cases both non-specifically 


Fig. 5 shows the recovery 
treated and specifically treated cases. 
the 
nine derivative hydroxyethylapocupre- 


Anti-pneumococcus serum, qui- 


ine, sulfonamides and penicillin were 


the specific measures used. The data 


were taken from 1935 to 1948 (to 
Ap | Ist). The untreated cases were 
in the early vears of 1935-37, as since 


then all cases in the hospital have had 


recovery rate. 


HYDROXY. SULFONAMIDES PENICILLIN 
27 67 
Colony counts above 100 listed. 1935-1948. 


that for pneumonia the giving of peni- 
cillin by mouth is the method of choice. 
A comparison of oral and intramuscu- 
lar penicillin in pneumonia cases is as 
ee oral, 52 cases with 4 deaths 
. Of these, 24 cases had bactere- 
mia er 3 deaths (12.5%). The intra- 
muscular injection group had 159 cases 
with 10 deaths (6.3%), while 43 of 
them had bacteremia, with 5 deaths 
(11.6%). The 2 methods, therefore, 
showed about the same results. (This 
work will be published in another arti- 
cle.) In non-specifically treated bac- 
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teremia cases (symptomatic therapy 
only) we have never seen a_ patient 
with a colony count above 15 recover. 
The recovered cases with colony counts 
below 100, which are not listed, were 
naturally much more frequent. The 
largest group of the bacteremia cases, 
however, were those showing pneumo- 
cocci growing only in the broth cul- 
ture. 
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Conclusions. 1. The prognosis of 
pneumonia in Pittsburgh for many 
vears has almost always been grave. lt 
has, however, very markedly improved 
during the last few years due to chem- 
otherapy. In our cases of the past 21 
months the prognosis has been decid 
edly good. 

2. Penicillin is the chief reason for 


the good prognosis. 
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City, Dr. Charles H. 


Witn the widespread use of dicuma- 
Methylene bis (4-Hydroxy 
Coumarin ) ) ci and pro- 
phvlactically, the existence of hyper- 
early recognized.* After 
we began to use dicumarol on the 
Fourth Medical Division of Bellevue 
Hospital, we were struck by the num- 
ber of patients with unusual sensitivity 
to the drug who had enlargement of 
the liver or other evidence of liver dis- 
order. We undertook this study to as- 
certain to what extent the response to 
a test dose of dicumarol could be cor- 
related with certain objective and 
laboratory evidences of hepatic dys- 
tunction. 


rol (3!) 


reactors was 


Prothrombin time determinations 
were made by the Shapiro modification of 

method of Quick, on whole plasma, using 

mercial thromboplastin manufactured by 
the Maltine Co. of New York City. Normal 
prothrombin times with this material ranged 
ir ll to 15 seconds. By reference to a 

ersion table, the values obtained with 
each sample were expressed in terms of per- 
cent of prothrombin activity. 

One hundred male subjects chosen _— 
meng the patients of 2 medical wards were 
test 4 for prothrombin activity before and 
following a single dose of 100 mg. of dicuma- 
rol. No patients were selected whose undiluted 
plasma prothrombin activity was not normal. 
After dosage, daily prothrombin measure- 
menis were made until the prothrombin time 
returned to normal, or until 4 days had 


Py cedure 


Nammack, Director) 


elapsed with no change. In addition, most 
patients had cephalin flocculation tests and 
serum albumin-globulin determinations made 
in the central laboratories of the Bellevue 
Hospital. The results were tabulated and 
correlated with the clinical observations of 
the size of the liver below the costal margin, 
the presence and the amount of ascites, 
and the presence and degree of congestive 
heart failure. 


Results. The results obtained in the 
100 subjects are tabulated in Table I. 
Twenty-eight patients showed a fall in 
the prothrombin activity to less than 
60% of normal. Of these, all but 2 had 
some evidence of hepatic disorder or 
congestive heart failure. The patients 
with the most profound depression of 
prothrombin had evidence of extensive 
liver damage such as ascites, positive 
cephalin flocculation tests, large livers 
or inverted albumin/globulin ratios. 
The lowest test of all was in a case of 
badly decompensated luetic heart dis- 
ease. 

While 93% of the 28 positive tests 
(below 60%) showed either congestive 
failure (11 cases), liver disease (12 
cases) or both (3 cases), the 72 cases 
with tests above 60% showed only 17 
(23.6% ) with heart failure, 12 with liver 
disease (16.7%) and 3 (4.2%) with 
both, an overall percentage of abnor- 
mality of 44.5%. 

(445) 
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In Fig. 1, the correlation between 
the positive tests and the clinical and 
laboratory evidence of liver disease is 
shown. Of 52 patients with enlarged 
livers (including 4 with massive ascites, 
rendering accurate measurement im- 
possible) 24 (46.2% ) showed positive 
tests. In contrast, in 48 patients in 
whom the liver was not palpable, there 
were only 4 positive tests (8.3%). Of 
33 patients with congestive heart fail- 
ure, 14 (42.4%) were hyper-reactors. 


FIELD, BROWN: 


who sometimes showed prolongation 
of prothrombin time for over a week 
there was no correlation with the othe: 
criteria of liver function. Patients with 
a marked sensitivity to dicumarol in 
terms of prothrombin depression might 
be normal the next day and, conversely 
slight prothrombin 
might take several days to return to 


depression of 


normal. 
Discussion. The exact fashion in 


which dicumarol interferes with the 


Patients with 
enlarged livers 


Patients without 
enlarged livers 


42.4% 


Patients with 


66.7% 


Patients with positive 
cephalin flocculation 


Patients with inverted 


congestive heart failure 


et 
tests 


albumin/globulin ratios 


Fi l Che 


ngestive heart failure, positive cephalin flocculation test, and inverted ulbum 


Of 12 patients with cephalin floccula- 
tion tests of 3+ or more, 8 showed 
prothrombin depression below 60%. Of 
13. patients with inverted albumin 
globulin ratios, 7 (54%) were positive. 


The length of time that it took for 


the prothrombin time to return to nor- 
mal was also studied. Aside from a few 
patients with advanced liver disease, 


proportion of hyper-reactors to dicumarol correlated with th ye of the liver, presence 


n globulin ratio 


elaboration of prothrombin? is not un- 
Fatal 
poisoning show no specific lesions in 


derstood. cases of dicumarol 
the hepatic parenchyma. Repeated and 
prolonged administration of the drug 
leads to no permanent depression ot 
prothrombin, which is restored to nor- 
mal rapidly upon the administration ot 
vitamin K. If vitamin K and dicumarol 
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are given simultaneously the effect of 
the dicumarol is modified or completely 
inhibited.! The chemical structure of 
the two substances is so similar that 
biochemical antagonism seems a likely 
explanation of their relationship. Since 
it has been established that prothrom- 
bin is formed in the liver,® and the de- 
in prothrombin time accom- 
panying states of hepatic insufficiency 
is well known, it is logical that dicu- 
marol should be effective in 
patients with liver disease; and a dis- 
eased liver that was still functionally 


CTease 


adequate to meet normal demands for 


prothrombin might be less able to resist 
the action of such a toxic substance as 
dicumarol. 

Shapiro and his co-workers’ gave test 
doses of 50 mg. of dicumarol to a group 
of patients with liver disease and found 
that only in cases with a pre-existing 
prolongation of the prothrombin time 
was there any significant change. We 
ittribute our more positive results to 
the larger dose of the drug employed. 

Our selection of patients might be 
criticized on the ground that mere pal- 
pability of the liver is no evidence of 
dysfunction, since a low diaphragm or 
variation in the flare of the ribs may 
push a normal sized liver down, or it 
may become ptosed through relaxation 
of the ligaments that normally support 
it. However, we know of no easv way 
to distinguish between many such livers 
and other livers actually diseased. Cer- 
tainly, the palpability of the liver is the 
commonest clinical denominator of 
liver disorder, and should incite cau- 
tion in the use of dicumarol. 

\n outstanding finding was the high 
incidence of congestive failure in the 
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It is difficult to be- 
lieve that a liver distended to several 
centimeters below the ribs is not phys- 
iologically deranged, and bromsulph- 
thalein excretion ‘eal other functional 
tests of the liver in congestive failure 
support this thesis.‘ With the increas- 
ing use of dicumarol in the treatment 
of coronary thrombosis and pulmonary 
embolism, it is important to recognize 
that congestive heart failure may de- 
crease the tolerance to the drug. 

Our work confirms once more the 
observation that the many functions of 
the liver may be interfered with inde- 
pendently of each other. We have had 
patients with marked evidence of liver 
damage who seem to have preserved 
well their prothrombin — elaborating 
mechanism. We have also seen patients 
with alcoholic histories, large livers and 
no other objective evidence of liver 
dysfunction give strongly positive re- 
sponses to 100 mg. of dicumarol. One 
such patient on a subsequent admission 
had developed a positive cephalin floc- 
culation test. In conjunction with other 
liver function tests, the response to di- 
cumarol may be of value in dating the 
onset and progress of liver disease. 

Summary. 1. One hundred mg. of 
dicumarol were given to 100 patients 
and the effect on the prothrombin time 
followed. 


positive reactors. 


2. Depression of prothrombin activ- 
ity to less than 60% of normal occurred 
in 28 patients. Of these, 93% had evi- 
dence of liver disease or congestive 
heart failure, or both. 

It is suggested that the response 
to a small test dose of dicumarol may 
be useful as an additional test of liver 
function. 


dicumarol used in this study was supplied in part by the Eli Lilly Co. The prothrombin 
were performed by Mrs. Eva Roditi who also proved invaluable in many other ways. 
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Ducci® recently reported a simplified 
modification of Maizels’ colloidal red 
test'® and claimed results fully as good 
as those obtained by Maclagan* with 
his modified colloidal gold 
Neefe et al. (in a footnote )!! have sub- 
stituted the colloidal red test for the 
colloidal gold test for the purpose of 
routine study in his laboratory. Accord- 
ingly, it deemed advisable to 
undertake the following investigation: 

l. A confirmation of Ducci’s? and 
Neefe’s'' reports as to the value of the 
colloidal red test. 

2. A comparison of the colloidal red 
and thymol turbidity tests on a large 
scale. 


reaction. 


was 


Methods and Material. The thymol turbid- 
ity test was performed as described by Ernst 
and Dotti? except for a slight change in the 
barium sulfate standard as suggested by 
Kunkel.5 This change made only a slight 
difference in the unit readings not exceeding 
the experimental error in the method. 

rhe colloidal red test was performed as de- 
scribed by Ducci2: 0.1 ec. of 
added to 1 cc, of buffer solution, mixed, and 
5 ce. of colloidal red solution was added and 
Results were read at the end of 24 
Readings were the those 
recommended by the author with the excep- 
tion of his 1 plus interpretation. In this case 
we called the faintest precipitate visible 
without shaking a 1 plus reading. Each new 
batch of reagent was standardized by run- 
ning known positive and negative sera in 


seTum Was 


xe d 


hours same as 


®° This study was aided in part by a grant from the 


( 448) 


reagent. At 
methods 


with old and new 
investigating 


duplicate 
present we are 
standardizing the reagent colorimetrically in 
order to simplify the problem of its repr 
ducibility. 


The groups ot subjects chosen for tl 


study were comparable to those reported 


previously* and consisted of the resident 
population of the hospital, volunteer and _ pro- 
fessional blood patients. Th 
blood donors were all presumably at least 4 
hours fasting at the time of sampling. All 
other blood specimens were obtained in the 
state. All lipid sera wer 
treated separately Kunkel® and Shav 
et al.2 have mentioned the possibility of 


lipid sera giving false positive thvmol tests 


donors, and 


tasting grossly 


since 


NorMal 
cases were 


Results and Discussion. 
Cases. Forty-two normal 
selected from the resident population 
and from this group we obtained an 
value of 2.5 with a 


Four of this 


average thymol 
mean deviation of 1.6. 
group showed elevated thymol values 
tor a 9% incidence. In this same group 
there were 2 positive colloidal red 
tests for an incidence of 5%. These 2 
tests were rechecked in view of th 
fact that the thymol turbidity value in 
each case was normal. These values tor 
thymol turbidity for normals are lowe! 
than the figures reported by Ernst and 
Dotti.* This is due to the fact that they 
included in their series of normals 

large number of blood donors which 
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CLINICAL EVALUATION OF 
give a higher thymol 
turbidity value than hospit: al pe ‘rsonnel. 
In a group of 228 blood donors the 
samples were divided into two groups: 
|) 201 cases with clear serum and (2) 
27 cases of grossly lipid serum. In 
group one the average thymol turbidity 
value was 3.4 units with ‘a mean devia- 
tion of 2.4 units. There were 37 values 
5.0 units for an 18.5% incidence 
of positive In this same group 
there were 9 positive colloidal red tests 
for an incidence of 4.5%. Of these 9 
cases 7 also had positive thymol tests. 
In separating these 2 groups now we 
find a lower incidence for our selected 
normals (9%) and a higher incidence 


we will show 


above 


tests. 


rABLE 1.—COMPARISON OF THYMOL 


TEST IN PRIMARY 


Disease 
Infectious Hepatitis 
Post Infectious Hepatitis (1 year followup) 
Laennec’s Cirrhosis 
Hepato- spl nome galy, 
( 


Alcoholism 


unknown etiology 


nronk 


18.5%) for the donor group than the 
previously reported 13% incidence for 
the combined group. In re-evaluating 
the donor group we learned that a 
“professional” 
blood bank 
alcoholics whose 
medical histories were unreliable. For 
example, one such supposedly healthy 
donor had a thymol value of 21.9 units, 
a 4 plus Hanger, and a 4 plus colloidal 
red reaction. The possibility exists, 
therefore, that a number of these 
people may have some form of hepatic 
involvement and that this factor may 
play a part in the high incidence of 
positive tests in this group, especially 
those in whom both tests were positive. 
Inal lity to control the fasting state in 
donors may also be a major factor in 
this troup. This is borne out by the 
tact that a large number of lipid sera 


number of so-called 
donors available to our 


consisted of chronic 
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were obtained from this group alone 
necessitating separate treatment of 
these sera. 

Of the 27 cases in Group 2, 17 (63% ) 
gave positive thymols, while 3 (11%) 
gave positive colloidal red tests. Coin- 
cidently these 3 cases all had positive 
thymol tests. The average thymol 
value in this group was 7.4 units ‘with 
a mean deviation of 52 units. These 
results would seem to confirm the 
observations of Kunkel® and Shay et 
al.'* that lipemia interferes with the 
thymol turbidity test. This may also be 
true of the colloidal red test so that 
both tests should be carried out on 
individuals in the fasting stage only. 


TURBIDITY TEST AND COLLOIDAL RED 
HEPATIC DISEASE 
Positive Positive 
Number Thymol Colloidal 
Of Cases Turbidity Red 
5 5 2 
5 3 3 
10 9 7 
] 0 ( 
4 
25 21 16 


Hospira. Cases. addition to 
diseases involving the liver primarily 
it is well established that many diseases 
can affect the liver secondarily.'4:%:7-°. 
Accordingly our hospital cases were 
divided into two groups: 

(1) Patients without any known 
liver involvement (control group ). 

(2) Patients with known primary or 
me secondary liver involvement. 

There were 204 cases in Group 1, 
of which 25 (12.3%) gave positive 
thymol turbidity reactions. The average 
thymol turbidity value was 2.8 units 
with a mean deviation of 1.8 units. 
There were only 2 positive colloidal 
red tests in this group for an incidence 
of 1%. Both of these cases also had 
positive thymol tests and included one 
case of scleroderma and one case of 
Buerger’s disease. The thymol turbid- 
ity values and the incidence of posi- 
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tive tests in this group are lower than 
those previously reported by Ernst and 
Dotti. This may be explained by the 
fact that in the previous publication 
cases of secondary liver involvement 
were included in this group rather than 
being treated separately as in this 
paper. 

It is apparent from the data pre- 
sented that the colloidal red test has a 
low incidence of positive results in our 
control and in the great 
majority of these instances the thymol 


groups 
turbidity test was also positive. There 


TABLE 2.—COMPARISON OF THYMOI 
TEST IN DISEASES WITH POSSIBLE 


D 


Cardiac Decompensation with Chronic 
Passive Congestion of Live 

Polycythemia Vera with Hepato-splenomegaly 

Metastatic Carcinoma of Liver 

Cholecystitis and/or Cholelithiasis 

Subacute Bacterial Endocarditis 

Infectious Mononucleosis 

Boeck’s Sarcoid 

Arthritis 

Rheumatic Fever 

Sickle Cell Anemia 

Bronchopneumonia 


Rheumatoid 


only 4 instances in which the 
colloidal red test was positive and the 
thymol reaction was normal. Two of 
occurred in the blood: donor 
group and 2 in our normal control 
group. The significance of this is not 
clear at the present time. Especially 
satisfactory was the low incidence 
(1%) in our hospital control group 
where the collection of fasting samples 
could be rigidly controlled. 

We have arbitrarily divided the 
cases in Group 2 into those with 
primary liver disease and those who 
might have liver involvement second- 
ary to some other disease process. 
Table 1 shows the results of the 
colloidal red test as compared with 
the thymol turbidity test in primary 


were 


these 
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Table 2 shows. the 


results in diseases with possible second 


hepatic disease 


ary liver involvement. A summary of 
the positive individual cases is given 
in Table 3. 

Our series of liver cases is admittedly 
too small to justify any conclusions at 
the present time. However, the limited 
data on liver disease does indicate 
several trends. It would seem that the 
colloidal red test correlates best with 
the. thymol infectious 


diseases of the liver such as infectious 


reaction in 
hepatitis and infectious mononucleosis 
RED 


TEST AND COLLOIDAL 


SECONDARY LIVER INVOLVEMENT 
Positive Positis 
Number Thymol Colloidal 
Of Ca Turbidity Red 
7 5 3 
l ] ] 
] 0 
12 3 
l ] 
9 9 9 
3 3 3 
3 9 
3 
l l 
15 5 4 
34 98 


In other diseases of the liver such as 


metastatic carcinoma, compensated 
cirrhosis, and chronic alcoholism, liver 
function tests can be unreliable and 
misleading.'' The seeming lack of cor- 
relation between the two tests in this 
group of diseases may therefore bi 
more apparent than real. It would also 
that, in 


quantitative relationship between the 


appear general, there is a 
thymol and colloidal red tests in that 
the colloidal red test becomes mort 
positive as the thymol value increases 
in units. Conversely as clinical improve- 
ment becomes apparent the values for 
both tests decrease accordingly. 

We wish to emphasize at this point 
that this report is in the nature of a 
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CLINICAL EVALUATION OF A 
preliminary one and is concerned pri- 
marily with the incidence of positive 
colloidal red tests in control groups. 
rhe any test, in part, is 
inversely proportional to the number of 
talse positive tests obtained. The very 
low incidence of positive colloidal red 
tests in our control groups indicates 


value of 


the possible value of this test when 
considered from. this point of view. 
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the colloidal red test in liver disease is 
being carried on at present and will be 
the subject of a future report. 

Summary. 1. A comparative study of 
the thymol turbidity and colloidal red 
tests was made and the results dis- 
cussed. 

2. The low positive 
colloidal red tests in the normal and 
hospital control groups as opposed to 


incidence of 


TABLE 3.-—TABULATION OF INDIVIDUAL PRIMARY AND SECONDARY 
LIVER DISEASES 
Number 
Diagnosis of Cases Values 
Infectious Hepatitis 5 103 2460 165 179 6.8 
CRV** 1-4 5+ 3-4 14 ] 
Post Infectious Hepat- 5.6 6.4 
tis (1 year follow-up 3+ 1+ 
| ennecs ( irrhosis 9 CTV 7.0 6.3 19.3 5.9 8.7 6.2 15.9 7.0 14.3 
CRV 14 3-4 0 0 1+ 34 s+ 4 
Chronic Alcoholism 9.7 §.3 9.0 
CRV l 0 0 
Chronic Passive Con- 5 TTV 10.4 18.0 12.7 6.1 7.0 
gestion of Liver CRV 3+ 0 0 
Polyeythemia Vera with 1 rTV 8.0 
Hepato-splenomegaly CRV ] 
Metastatic Carcinoma rTv 5.2 
CRV 0 
Sickle Cell Anemia | rTV 9.5 
CRV 14 
Bronchopneumonia TTV 8.9 6.2 10.0 
CRV 0 14 24 2+4- 1+ 
Cholecystitis and ‘o1 4 10.7 8.7 5.0 
Cholelithiasis CRV 2 1+ 1-++ 0 
Subacute Bacterial ] rTV 5.3 
Endocarditis CRV 1+ 
Infectious Mono- 9 ITV 8.4 10.0 11.0 14.2 6.4 10.0 69 18.1 10.3 
nucleosis CRV l 2+4 2 24 14 14 14 34+ 14+ 
Boeck’s Sarcoid 3 rTV 7.4 9.3 7.9 
CRV 14 2+4 
Rh natoid Arthritis 3 TLV 115 8.4 5.5 
CR\ 34 0 14 
Rheumatic Fever ] rTvV 5.9 
CRV 1+ 


Thymol Turbidity Value 
*°— Colloidal Red Value 


Conversely, with one or two exceptions 
both tests correlate verv well in our 
cases of known hepatic involvement. 


From our present data it would appear 
the colloidal red test gives a very 
low incidence of false positive tests 
ind a verv high incidence of positive 
hepatic involvement. More 
intensive investigation of the value of 


tests in 


the high incidence of positive thymol 
reactions in these same groups together 
with the seemingly good correlation of 
these tests in infectious liver diseases 
would seem to justify our present 
opinion that the colloidal red test is a 
valuable liver function test. 

3. In view of our findings in the 
donor group of controls we deem it 
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advisable not to use such a group as 
normals in studies of liver function 
tests. 

4. Our studies confirm the work of 
Ernst and Dotti insofar as a high inci- 
dence of positive thymol reactions 
existed in all of our control groups. 


A NEW LIVER FUNCTION TESI 


The lowest value obtained was 9% in 
young healthy 


a_ selected 


group of 
adults while our hospital group otf 


controls gave an incidence of 12.3% 


5. The use of both tests as screening 


liver function tests has been valuable in 
our hands. 
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THE TREATMENT OF SCLERODERMA 


By HERMAN BEERMAN, M.D. 
AND 


Joun H. Stokes, M.D. 


PHILADELPHIA, 


Two recent reviews in this journal, 
one on the. visceral manifestations of 
scleroderma by Beerman®* and the other 
on the ri idiologic: al aspects of the same 
disease by Pugh** re-emphasize the far- 
reaching effects on the individual of 
generalized scleroderma. In a disease 
of such eventual widespread involve- 
ment, a ging > of the potentialities 
of therapy in patients suffering either 
trom the & alive d type of scleroderma 
morphea) or the beginnings of the 
generalized form is to be desired. From 
a study of the literature and personal 
experience, it appears that treatment of 
scleroderma of various types is far from 
satisfactory. This dearth of effective 
the peutic means is due in part to the 
in our knowledge of the probable 
pathogenesis of scleroderma, and in 
part to the rarity of the disease. This 
latter circumstance precludes the pos- 


IS 
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sibility of large series of well-controlled 

cases. Accordingly, in this discussion 
we shall even “grasp at a straw” by cit- 
ing on occasion the results of a par- 
ticular treatment regimen in One or at 
most a few cases. 

The value of physiotherapy and cli- 
matic treatment will not be evaluated 
in this review beyond the statement 
that in the management of generalized 
scleroderma certain physical means 
such as heat, massage and hydrother- 
apy may be helpful in some cases. Fur- 
thermore, change in climate may yield 
an advantage to some patients. In fact, 
in his survey of the Place of Health 
Resort Therapy in Dermatologic Dis- 
orders, Cipollaro'® reaffirmed the prev- 
alent idea that “certain vascular dis- 
eases such as Raynaud's disease, pernio 
(chilblains ) scle rodactylia and sclero- 
derma are benefited by climatic condi- 

(453 ) 


154 PROGRESS OF MEDICAL SCIENCE 


tions. Patients with these disorders do 
not tolerate cold weather well. At a 
health resort located in a warm climate 
and possessing adequate facilities for 
medical treatment, patients with vas- 
cular diseases can be made more com- 
fortable and their life prolonged.” 

It is pertinent here to call attention 
to prey ious attempts to collect the avail- 
able data for the treatment of sclero- 
derma. Among these are the massive 
study of Boardman’ and the relatively) 
recent reports of Duryee'* on Sclero- 
derma, Modern Concepts of Therapy 
(1942) 
on the Treatment of Certain Types of 
Scleroderma. Other sources of thera- 


and of Dennie and Morgan! 


peutic suggestions and results will be 
specifically mentioned in appropriate 
places. In assessing the value of any 
treatment procedure in scleroderma, 
the factor of spontaneous improvement 
must always be kept in mind. 

As is the case with any disease for 
which no one mode of therapy is spe- 
cific, there are innumerable procedures 
which, having given good results in 
someones hands, are highly recom- 
A list of 


treatment is given in Table 1. 


mended. “recommended” 


TABLE I, PROCEDURES RECOMMENDED 
FOR TREATMENT OF VARIOUS TYPES 
OF SCLERODERMA. 

l. General Supportive Measures: 
Treatment of underlying causes: 
syphilis; neurocirculatory instabil- 
ity, etc. 

2. Endocrine and Ferment Therapy: 
Thyroid; pituitary extract; sex 
hormones all types. Ferment ther- 
apy (Sellei). 

3. Vitamins: C, D, and E (?). 

1. Miscellaneous Medicaments: Para- 
aminobenzoic acid; Promin; am- 
monium chloride (induced acido- 
sis); Benadryl; heavy 
(gold; bismuth ). 

5. Irradiation Therapy: Thorium X; in- 
direct Roentgen irradiation; Ra- 
don ointment; Grenz rays. 


metals 


6. Fever Therapy: Typhoid, hot baths 

7. Mecholyl. 

S. Prostigmine. 

9. Surgical Procedures: Sympathecto 
my; parathyroidectomy. 

GENERAI SUPPORTIVE MEASURES: 
Aside from the physiotherapeutic and 
climatic regimens, noted above, this 
category of treatment includes nutri- 
tious diet and vitamins (see below) 
attention to underlying disease and 
nervous factors. The influence of syph- 
ilis and its treatment in various types of 
patients with scleroderma has been 
known for a long time. Hutchinson in 
1884 reported the case of a patient with 
probable sclerodactylia and syphilis 
Boardman’ concluded after a thorough 
review of the literature that one had to 
admit that a large number of the cases 
followed infections or toxic conditions 
and especially syphilis. The possibility 
of the coincidental occurrence of the 
two diseases in the same patient or 
the presence of false positive serologi- 
cal reactions to the tests for syphilis 
must constantly be considered. On the 
other hand, it is not possible to dismiss 
summarily the occurrence of a_ rela- 
tively large number of abnormalities in- 
cluding positive Wassermann tests in the 
cerebrospinal fluids of patients with 
scleroderma. One cannot, furthermore, 
assume a syphilitic cause for scleroder- 
ma because it has been demonstrated 
repeatedly that drugs and procedures 
useful in the therapy of syphilis (see be- 
low) may benefit patients suffering 
with scleroderma. 

With regard to the psychoneuroge- 
nous component in scleroderma, Stokes. 


Beerman and Ingraham*® found that 


surprisingly little attention has been 
given in recent years to this aspect of 
the background of the vasomotor neu- 
roses. In fact, in their review the ques- 
tion is raised whether the psychic fac- 
tors involved in scleroderma play a 
primary or secondary réle. Becker! on 
the other hand, believes that: “The 
syndrome embracing Raynaud's disease 


( 

t] 
b 
ti 
ti 
b 
b 
i] 
be 
ta 
al 
nl 
re 
ne 
ta 
ot 
scl 
In\ 
cla 
pri 
pre 
rel; 
bee 
Bo 
Bri 
the 
thy 
te? 
tha 
In 
cure 
of 
vol 
eqi 
Cas 


DERMATOLOGY 


- scleroderma and some other types 
scleroderma appear to be on a basis 
neurocirculatory instability, with 
alternate spasm and dilatation of the 
superficial blood vessels. Thyroid sub- 
stance, if given in sufficient amount, 
vascularizes the skin, often producing 
improvement, although no real defi- 
ciency of the thyroid gland can be 
shown to exist. Our idea relative to the 
therapy for the conditions discussed is 
— the same as that expressed 
by Christian, writing in regard to func- 
tional cardiac disease: “Endocrine dis- 
turbances, sympathetic and vagus im- 
balance, perverted metabolism, have 
been offered in the way of explanation, 
and treatment based on these ideas has 
been advised. All of these seem very 
f; and the majority of clinicians 
do not accept such as playing any sig- 
nificant causative role. It seems. best to 
regard these patients as definitely ws 
normal in some respect, particularly in 
nervous stability, largely on a congeni- 
tal or deve lopmental basis. This ‘ide a 
gives a good key to an unde rsti nding 
of the limitations of treatment.’ 
ENDOCRINE THERAPY. In Beerman’s® 
review of the visceral manifestations of 
scleroderma, the subject of endocrine 
involvement was discussed and de- 
clared to be controversial and unap- 
praised. Similarly, the use of endocrine 
products in treatment remains on a 
relatively empiric basis. The subject has 
been exhaustively reviewed by Castle.’ 
Boardman,*? Seale*® and Ehrmann and 
among others. In general 
there seems to be an impression that 
thyroid extract in small doses over long 
periods vields benefit. When this mat- 
ter is more fully investigated it appears 
that the reputation of thyroid therapy 
scleroderma rests on a rather inse- 
Although there has 
been a relatively large number of cases 
of scleroderma showing thyroid in- 
volvement, clinical results have been 
equivocal, sometimes good and on oc- 
Casion actually the reverse (Atwater). 


inciful. 


Briinauer,! 


cure foundation. 
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O'Leary and Nomland*® gave thyroid 
gland extracts to patients in whom the 
basal metabolic rate was below the 
average. They used either thyroxine, 
4 to 8 mg., or desiccated thy roid gland, 
67 to 125 mg. The dosage of the drug 
was regulated to keep the basal meta- 
bolic rate between 0 and +10%. 
Although the simultaneous use of other 
treatment vitiated estimation of the re- 
sults from the thyroid medication, they 
found the results from the various 
preparations of the thyroid gland dis- 
appointing in the group as a whole. In 
cases of hyperthyroidism, thyroidecto- 
my was performed without apparent 
change in the scleroderma. Likewise 
the use of compound solution of iodin 
in cases of exophthalmic goitre caused 
improvement in the ‘general symptoms 
but without effect on the scleroderma. 
They concluded that the value of thy- 
roid gland extracts in the treatment of 
scle roderma is dependent not on the 
_— influence of the extract or the 
fact that the gland is manifesting hypo- 
function, but on the influence that the 
extracts exert on increasing the blood 
supply in the cutaneous vessels. 
While a polyglandular deficiency has 
also been considered in the background 
of scleroderma, benefit may follow the 
use in a given case of a single endocrine 
product such as thyroid, adrenal or ova- 
rian preparations. Oliver and Lerman*! 
treated 10 patients with daily injec- 
tions of 1 cc. posterior pituitary extract 
over a period of 15 to 30 days, followed 
by a rest period of one month. Control 
patients were given 1 cc. of pancreatic 
extract with negative results. The im- 
mediate effect of the posterior pituitary 
extract was marked pallor, lasting 10 to 
15 minutes followed by a flushing of the 
skin of longer duration. All the patients 
complained of abdominal cramps asso- 
ciated with bowel movements. All 10 
patients sustained improvement, per- 
manent in some of them. The increase 
in erythema in or about the lesions in 3 
cases of morphea indicated an increase 
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in the 
blood supply, 


blood supply. This increased 
rather than a substitute 
true endocrine replacement effect, may 
be the factor responsible for the im- 
Contrary to Oliver and 
experience, O'Leary and 
found that daily injections 
of posterior pituitary over a long period 
were of slight benefit in their patients 
with acroslerosis. 

Although Duryee™ included the fe- 
male sex hormones among the pre- 


prov ement. 
Lerman’s 
Waisman*” 


ferred methods of treatment the rela- 
tively scanty literature is far from en- 
The similarities of general- 
ized scleroderma and dermatomyositis 
(Dowling and Griffiths'®) suggest that 
the recent work of Lamb, Lain, Keatty 
and Hellbaum** on steroid hormones 
might be extended to the problem of 


thusiastic. 


the therapy of scleroderma. These au- 
thors observed significant clinical im- 
provement in 4 cases of dermatomyo- 
sitis by the injection of testosterone 
proprionate. Clinical improvement was 
accompanied with significantly in- 
creased ability to retain exogenous 
creatine, increased muscular strength 
and moderation of cutaneous lesions. 
Best results were obtained in the ear- 
lier cases before permanent vascular 
and muscular changes had occurred. 
Sellei,** while championing the dual- 
ity of scleroderma and _ acrosclerosis, 
has included scleroderma among the 
group of dise vases he has called “dys- 
fermentoses”. This term is used to des- 
ignate those diseases arising in various 
tissues as a result of abnormal enzyme 
action, such as by ferments produce ‘din 
the skin, bone marrow, and nervous sys- 
tem. He advocated a so-called ferment 
therapy for them. Administration of 
fresh or dried pancreas, as well as other 
digestive ferments, has vielded im- 
provement with actual softening and 
disappearance of the cutaneous indura- 
tion. Again, best results are obtained 
in the earlier phases of the process be- 
fore atrophy has taken place. It is also 
of little use in acrosclerosis. According 


to this investigator, ferment therapy is 
based on a “chemical system” composed 
of enzymes, ascorbic acid and metallic 
catalysts. For best results it is neces- 
sary to have the enzymes and other 
given continuously 

The ferments must 
be given about 1!2 hours before meals. 
Sellei_ prescribed 150 to 200 gm. of 
raw pancreas (mixed with mayonnaise, 
or leafy 
ascorbic acid « 


° 
preparations tresh, 
and for a long time. 


— vegetables containing 
sweet peppers, toma- 
toes, cucumbers, or an anchovy spread, 
or mushrooms). The remaining meals 
are left to the patient 
However, with every repast there must 
be taken 3 pancreatin tablets, ascorbic 
acid, and iron. After several weeks the 
raw pancreas is replaced by pancreatin 
tablets and still later by raw liver (200 
to 300 gm. daily) prepared as was de- 


choice of the 


scribed for the pancreas. 

Sellei’s work has not received wide- 
spread confirmation. Urbach** has 
found it of interest and Becker and 
Obermayer* noted that the administra- 
tion of raw pancreas was of value in 

patients with generalized superficial 
O'Leary and 
Waisman*® have not seen any impres- 


scleroderma. However, 
sive effects from the use of insulin-free 
extracts of pancreas or of other tissu 
extracts. 

Viramins. A growing literature on 
scleroderma involves the use of vita- 
mins treatment. The data regarding 
vitamin D are Those. in- 
volving the use of vitamin C and those 
indicating the possible value of vitamin 


convincing. 


E are highly coniectural. 

Disturbance of calcium metabolism 
is consistently 
This is especially prominent when scler- 
oderma occurs together with calcinosis. 
such as is the case in the so-called Thi- 
bierge-Weissenbach 
there is evidence that scleroderma ma\ 
in some way be related to hyperfunc 
tion of the parathvroid gland, and since 
the latter has a definite relationship to 
calcium metabolism, it is obvious that 


found in scleroderma. 


syndrome. Since 
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y be the basis for the disturbed 
calcium metabolism in this disease. 
Cornbleet and Struck!! found that both 
calcium and phosphorus are retained in 
the body. This retention can be ac- 
counted for, for the most part, by the 
abnormally small quantities excre ted in 
the urine. Large doses of viosterol mark- 
e the calcium content of the 
urine and haadies produce a loss of 
calcium and phosphorus from the body. 

Cornbleet and Struck" offer hy- 
pothesis to the effect that scleroderma 
is initially due to a toxin which injures 
the collagen syncytium and that the 
injured tissues second: irily take up cal- 
cium. This disposition of calcium may 
account for the frequently obse rved 
positive balance in scleroderma. As a 
result of this reasoning Cornbleet and 
Struck tried, with success, 200,000 to 
300,000 international units of vitamin D 
daily in 11 cases of scleroderma. In 
1939 Hummel** noted that AT-10 (di- 
hydrotachysterol ) was of use in sclero- 
derma. At least 4 months of continuous 
treatment is required for improvement; 
and scerodactylia responds more slowly 
than generalized scleroderma. Simi- 
larly Bernstein and Goldberger® found 
| cc. daily doses of dihydrotachysterol 
tor 2 to 4 week periods until 75 ec. had 
been administered, of benefit in a 70 
vear old with scleroderma. 
There no changes in the blood 
calcium or phosphorus values during 
treatment. Norman? also studied the 
effects of 50 to 100 thousand units a 
day of vitamin D on 3 women with 
scleroderma all of whom had Raynaud- 
like changes in the hands and feet. All 
sustained pronounced general improve- 
ment with restoration of the skin prac- 
tically to normal and an increased joint 
mobility. There was depression of the 


this may be 


edly increas 


woman 
were 


ovarian function in all 3 patients, and 
occurred after treatment was 
Duryee'™ felt that although 
his experience with dihydrotachysterol 
has not produced demonstrable im- 
seemed to have some 


re lay se 


stopped. 


provement, it 
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beneficial effect on one case in which 
parathyroidectomy had _ been _ per- 
tormed. Since dihydrotachysterol is a 
sterol, its effect on calcium metabolism 
may be similar to that of estrogens. He 
telt that further investigation of this 
product is warranted. 

Although there is apparently no evi- 
dence for vitamin deticie ney in sclero- 
derma but because vitamin C has po- 
tentialities in promoting wound heal- 
ing, Duryee makes vitamin C a part of 
his routine of the ‘rapy. Indications that 
vitamin E may have some merit in 
scleroderma are found in the influence 
of this preparation on vascular dis- 
ease (Shute, Vogelsang, Skelton and 
Shute**). The recent report of Burgess 
and Pritchard* on the successful treat- 
ment of ulcers of the legs with vitamin 
E, and their use of it in lupus erythe- 
matosus seems to support the ability of 
the tocopherols to regenerate collage- 
nous tissue. 

PARA-AMINOBENZOIC Acip. In a pre- 
liminary statement, Zarafonetis*’ re- 
ported ‘on the use of paraminobenzoic 
acid preparations in unspecified dosage 
in 5 patients with a wide range of scler- 
odermatous involvement. There was 
improvement in 4. It appears to be best 
in the most extensive cases. There is 
a gradual softening of the affected parts 
with an increased range of motion. This 
agent deserves further critical study 
because of its potential toxicity. 

Promin. In a preliminary report 
Wuerthele*® stated that she had reason 
to suspect a bacterial origin for sclero- 
derma. On the supposition that this or- 
ganism was a mycobacterium as in lep- 
rosv and tuberculosis, she treated a 
patient with scleroderma with promin 
in tragacanth jelly (sodium P,P'-diami- 
no - diphenyl sulfone - N - N!' didextrose 
sulfonate). The patient was able to 
return to work in 2 months. In a later 
paper*® Wuerthele-Caspe and her co- 
workers reported the finding of an 
acid-fast bacillus in 5 cases of sclero- 
derma (in sputum, blood, nasal and 
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tissue and has’ been 
blood). All the patients 
treated with the promin locally, orally 
or by injection, showed definite, respon- 


subcutaneous 


grown trom 


sive changes. This work needs confir- 
mation. 

AMMONIUM CHLORIDE IN THE TREAT- 
MENT OF SCLERODERMA. In spite of Le- 
riche 


and Jung’s*° feeling in favor of 


the operative (par athyroidectomy or 
sympathectomy ) treatment of sclero- 
derma, they did not venture to propose 
treatment at the of 2 
scleroderma, and_ their pa- 
tients passed through the gamut of 
medical treatment. In the 2 years pre- 
ceding the date of publication they 
tried chloride which in- 
creases the elimination of calcium by 
They cite in detail a 
case of a woman with early scleroder- 
ma in plaques on the face which had 
medicaments and 
which continued to spread. Blood cal- 
cium was .103 gm. (hypercalcemia ). 
She was placed on the following regi- 
men designed to increase the elimina- 
tion of calcium which Pautrier and his 
collaborators had shown was increased 
in scleroderma. 1, Acidifying regimen: 
Take bread, pastry, rice, sweetmeats, 
meat and fats. Avoid milk, green vege- 
tables and fruits. 2, Ammonium chloride 
3 gm. daily. After 20 days of this regi- 
men there was a marked improvement 
in the skin and the blood calcium fell 
to 0.089. The patient lapsed treatment 
and while under thyroid extract at an- 
other physician’s hands there was a 
relapse of the local and systemic com- 
plaints. Resumption of the ammonium 
chloride was followed by rapid im- 
provement. Since that time on numer- 
ous occasions the symptoms recurred 
when the treatment was stopped. New 
lesions appeared even when thyroid- 
parathyroid extract was used. This 
makes the good effects of the ammoni- 
um chloride appear to be more than a 
coincidence. The same _ results were 
obtained with a second case of sclero- 
(of the extremities). We have 


surgical onset 
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ammonium 
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personally seen similar results in sev- 
eral of our patients. The mode of action 
of the is not defi- 
nitely acidifying regimen 
can double the urinary elimination of 
calcium. By the mechanism, the 
acidosis produced by the large doses of 
ammonium chloride may 
increase the 


ammonium chloride 
known. An 


Same 


considerably 
excretion of calcium, may 
modify the pH and may produce an in- 
‘alcium. 
Farber** 
administered beta-dimethylam- 
inoethyl benzhydryl ether hydrochloride 
( beng dry] ) to 9 patients who had acro- 
sclerosis and to 4 who had scleroderma. 
The benadryl was given by mouth in 
amounts varying from 200 to 800 mg. 
a day. A chief complaint of the acro- 
sclerotic patients was their inability to 
flex their fingers or to make a fist. Dur- 
ing the first 2 weeks of therapy 7 of 
the 9 patients who had acrosclerosis 
were able, because of the rapid disap- 
pearance of edema from their hands, to 
bend their fingers and to make a fist, 
and there was a decrease in the cuta- 
neous edema of 2 of the 4 patients who 
had scleroderma. Sustained benefit. 
however, was achieved for only 2 of the 
9 patients who had acrosclerosis. Pyri- 
benzamine and other antihistaminics 
may also yield similar results. 

Heavy Merat Tuerapy. Although 
the coincidence of syphilis and sclero- 
derma anti-syphilitic 
therapy has been noted above, heavy 
metals (gold bismuth) have 
exerted a non-specific beneficial effect 
in mgr types of scleroderma. Prein- 
inger,** for example, believing sclero- 
derma to be an infectious Proce ess, used 
gold in the treatment of 3 cases of the 
diffuse type, 2 of the slevatenelal 
variety, 2 of acrosclerosis and 1 of scler- 
oderma. Treatment consisted of intra- 
muscular injections of 0.01 to 0.05 ind 
0.1 gm. solganal B in children and 0.25 
to 0.5 gm. in adults. The patients also 
received bismuth injections in conjunc 
tion with the gold. The treatment pro- 
duced marked clinical improvement it 
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all patients except those with acro- 
sclerosis. In the case of localized sclero- 
derma, Flood and Stokes! taking the 
lead from 2 French reports**-** dealing 
with the successful treatment of this 
form of scleroderma with bismuth com- 
pounds, obtained excellent results in 
good in 4 and fair in 1 case. Bismuth 
(“Muthanol”) and solution 
of sodium bismuth iodide and sodium 
iodide in propylene glycol containing 
saliginin and acetic acid (lodobismi- 
tol) were used, but they noted that bis- 
muth subsalicylate is also effective ac- 
cording to other reports. Recent use of 
oral bismuth preparations suggests the 
possibility of their wider application to 
the therapeutic regimen of scleroderma 
Stryker et al.‘*) 

IRRADIATION METHODS OF THERAPY. 
The use of thorium-X ointment in 
scleroderma was first recommended by 
Bloch. In 1933 Epstein’? obtained 
good results in all the patients he 
treated with this means, but best 
results were obtained in the circum- 
scribed form of the disease. He em- 
ployed an ointment of 1000 to 2000 
electrostatic The oint- 
ment is applied on a wooden applicator 
to the affected covered with 
gutta percha, bandaged and left . 
18 to 48 hours, usually 2 
Treatments are given at 6 to + 
week intervals and as many as 10 treat- 
ments have on occasion been given to 
one area. No late sequelae had been 
observed after 15 years of trial in the 
Breslau Clinic. 

Indirect roentgen irradiation therapy 

the central and vegetative nervous 
system was found to be of some value 
i stopping the unfavorable progress of 
scleroderma by Foerster!’ and by Halt- 
er and Lundt.*° 


41 


hydroxide 


units in 1 gm. 
areas, 


place for 
hours. 


Strassburger*! has suggested the use 
ointment for scleroderma. 
Grenz rays have also been used with 
bencfit in a limited number of cases.?° 

Fiver Tuerapy. Fever treatment 
with intravenous typhoid vaccine in- 
lected weekly for 10 to 20 weeks has 
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been tried with some success in acro- 
sclerosis and diffuse scleroderma. Re- 
cently Dennie and Morgan’? described 
the fever treatment of circumscribed 
scleroderma by means of hot water 
baths. In 1934 one of these investiga- 
tors treated a case of central nervous 
system syphilis with hot water baths. 
This patient also had a large plaque of 
morphea on the back. Follow-up exami- 
nations revealed a startling regression 
of the sclerodermatous lesion and after 
a period of 6 months the sclerotic pro- 
cess had completely disappeared. There 
was only residual pigmentation where 
a purplish halo \ of an inch wide had 
surrounded the original lesion with 
mild atrophy over the site of the 
plaque. This result encouraged the 
writers to regard hot baths as a promis- 
ing therapeutic measure in scleroderma, 
since they felt that the vascular dilata- 
tion and resultant improved circulation 
must have been the main factor in 
overcoming the basic angiotropho- 
it was also felt that 
medium of raising the 
temperature, the reticulo-endo- 
system would stimulate the 

natural defense mechanism. 
Thus if anv toxic factors were present 
as etiological agents, the chances of 
their suppression should be enhanced. 

Since this original experience, Dennie 
and Morgan have tried hot baths on 
several cases of scleroderma, including 
the generalized or diffuse types, as well 
as with acrosclerosis. Real success has 
been confined to circumscribed sclero- 
derma of the plaque and linear types 
and morphea guttata. Up to the prese nt 
they have had complete regression of 
these types of lesions in 3 cases over a 
12 year period. In only 1 of these 3 
cases, however, were hot baths the only 
attempted therapeutic measure. Gland- 
ular extracts from the ovary, thyroid, 
pituitary and pancreas and a concen- 
trated vitamin A and D preparation 
were tried first but little or no success 
was noted until fever therapy by means 
of hot baths was instituted. 
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Dennie and Morgan’s method of 
administering hot water baths can be 
utilized by the patient at his home, and 
thus is inexpensive and can be easily 
carried out. The only equipment neces- 
sary is a bath water thermometer, which 
can generally be purchased from any 
large dairy, a clinical thermometer, a 
bathtub with hot, running water, two 
cotton and two woolen blankets, bath 
towel and ice cap. An additional mem- 
ber of the family must render 
ance at home for this method of 
therapy. 

MecHOLyL In 1937 
Duryee and Wright! reported on their 
experience with methyl choline ionto- 
phoresis. Up to 1942 they had used it 
for 9 years and at least 50 patients had 
received this form of treatment. There 
was marked or moderate improvement 
in 60% 
treatment but causes increased vascu- 
Ritten- 
found acetyicholin to act 
definitely on the mobility of the joints 
as well as on the skin diseases. O’Learv 


assist- 


of these cases. It is not a specific 


larity of the involved parts. 
bruch*® 


and Waisman*®® observed no outstand- 
ing results from the oral or hypodermic 
use of mecholyl chloride (acetyl beta 
methyl choline chloride ) 


Osis. 


in acroscler- 
PROsTIGMINE. Based upon Perlow’s*? 
use of prostigmine in the treatment of 
peripheral circulatory disturbances, 
O'Leary and Waisman*® found the oral 
use of the bromide or the methyl sul- 
tate subcutaneously of some value in 
the treatment of their patients with 
acrosclerosis. 

SURGICAL THERAPY OF SCLERODERMA. 
Since Leriche proposed the treatment 
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of scleroderma surgically by an mter- 
ruption of the function of the sympa- 
thetic nervous system, a large group ot 
investigators have treated a varying 
number of patients by this method 
with good or indifferent results. The 
literature on this surgical approach to 
the problem of scleroderma has been 
carefully collected by Hamalainen and 
Séderlund,2! to which paper the reader 
is referred. All agree that there is 
immediate improvement of variable de- 
gree but the final results leave much to 
be desired. Duryee'* has summarized 
his views against sympathectomy as 
follows: “1, In those cases referred to 
our clinic in which this procedure has 
been carried out, no permanent improve- 
The nature of the 
cutaneous lesions would prevent an in- 
crease in the vascular supply in the in- 
element of 


ment was noted. 


volved area even if the 
spasm were removed (Printzmetal ) 
The spasm which is present may occur 
independently _ of the nerve suppl) 
(Lewis). 4, In the majority of the pa- 
tients the affected vessels are general- 
ized (not confined to those affected by 
the sympathectomy. Eds.). 5, The 
improvement in vi asodilatation is usually 
temporary Johnson and Berheim 
and Garlock). 

Parathyroidectomy*" ~=merely _ in- 
fluences one factor, the calcium met- 
abolism in scler6derma. Some investi- 
gators have reported good early and 
late results and others have found this 
procedure wanting. 

On the whole, in view of the in- 
different results from surgery at the 
hands of conservative authorities, sur- 
gical methods should be the last resort 
in scleroderma of all types. 
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NASAL 
the most important drugs available to 
rhinologists. The weight of 
indicates that these drugs afford sym- 
ptomatic relief only and are not cur- 
ative. 


vasoconstrictors are among 


ey ide nce 


Nasal vasoconstrictors can relieve 
nasal congestion for varying periods of 
time and when judiciously employed 
aid in promoting adequate drainage 
from the paranasal sinuses. Even tem- 
porary relief from the discomfiture of 
nasal obstruction is a boon to the in- 
dividual so afflicted, and a number of 
sympathomimetic amines have come to 
assume a legitimate place in the ther- 
apeutic armamentarium. 

Animal experimentation as a_ basis 
for observing the histophysiologic ef- 
fect on nasal mucous membrane of var- 
ious nasal preparations is well recog- 
nized, but not always practiced. Al- 
though it is obviously advisable to de- 
termine the histophysiologic effect of 
drugs on the normal nasal mucous 
membranes of experimental animals 
before advocating their widespread use 

human beings, knowledge of unde- 
sirable reactions sometimes 
comes initially via the patient's nasal 
cavity.** If the truth be stated bluntly, 
this is literally paying through the nose. 
Years after its position in rhinologyv had 
been liquidated by clinical trial-and- 
it was learned, for example. that 

mercurochrome is introduced 
into the nasal cavities of experimental 
animals, the substance will pass 
through the mucous membranes of the 
(462) 


caustic 
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when 
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nasal cavity and paranasal sinuses, 


turbinates, 
frontal 
to discolor the 


through the 
sinus, 


through the 
walls of the 
even through the dura, 
cortex of the brain in much less than 2 


bonv and 


hours!® 

Experiences of the past decade have 
demonstrated that it is possible to cur- 
tail greatly, if not completely, two man- 
induced sequelae to promiscuous nasal 
medication — lipoid pneumonia and 
argyrosis. Recognition of the shortcom- 
ings of mineral oil as a vehicle for nasal 
medicaments, and its subse que nt omis- 
sion in numerous preparations, in all 
probability have diminished the inci- 
dence of lipoid pneumonia from. this 
On the other hand, if one were 
to propose an aphorism to describe the 
would run 


source. 


cavity, it 
over-treatment can 


overmedicated 
something like this: 
sometimes prove just as damaging as 
the absence of treatment. It is known. 
for instance, that argyrosis of the nasal 
mucous membranes can be due to pro- 
longed administration of silver salts in 
direct contact with the nasal mucous 
Brvant! found silver de- 
posits in the biopsy specimens of n sal 
tissues of rabbits after having instilled 


membranes. 


various silver salt preparations intra- 
nasally for a period of 8 weeks. He main- 
tains that the promiscuous use of silver 
containing nasal medicaments is <an- 
gerous and accomplishes nothing that 
cannot be 
more efficiently by other means. 


accomplished safely and 
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According to Kully,* the action of 
sympathomimetic amines is chiefly on 
the blood vessels, although the secre- 
tory function is also involved. The sub- 
epithelial arterioles 
and the venous sinuses of erectile tis- 


sues are 


capillaries, the 


subject to constriction, and 
nasal secretion is diminished. 
constriction is severe or 


If vaso- 
prolonged, 

ensues, in- 
volving the deeper venous sinuses more 
than the subepithelial vasculature and 
leaving the mucous membranes blanch- 
ed. Occasion: 


secondary vasodilatation 


the secondary reac- 
tion may be more evident and pro- 
longed than the primary constriction. 
Secondary vasodilatation is influenced 
chiefly by the type and amount of the 
drug used and by sensitivity of the 
vasomotor mechanism. 

In individuals in whom sensitivity 
to nasal vasoconstrictors has been es- 
tablished, Wright!® declares that the 
predominant complaint is nasal stuf- 
finess. The patient who overmedicates 
his nasal cavity usually does so to re- 
lieve a sensation of congestion. Usually 
the underlying condition is an acute 
cold a recurrent attack of chronic 
sinusitis. The use of nose drops may 
have been initiated on the patient's 
own responsibility or in some instances 
on the advice of physicians. As the 
practice of frequent intranasal medica- 
tion continues over prolonged periods 
of time, the relief becomes less pro- 
nounced; finally, little or no relief 
obtained. Clinically, the mucous mem- 
branes of the overmedicated nasal 
cavitv are often indistinguishable from 
tissues seen during acute allergic eni- 
sodes. In Wright’s'® exnerience all the 
patients with nasal sensitivity to a nasal 
vasoconstrictor have employed svnthet- 

‘ preparations and not natural ephe- 
arin, products. In general, many svn- 
thetic products provide a greater de- 
gree of vasoconstriction and a more 
prolonged effect than ephedrine. 
Excessive use of sympathomimetic 
mines for a prolonged period of time 


can cause a clinical syndrome appro- 
priately terme ‘d vasomotor rhinitis 
medicamentosa. Fortunately, nasal 
se nsitivity to vasoconstrictors can be 
checked ‘rapidly by discontinuing the 
offending medicament. Vasomotor rhin- 
itis medicamentosa, like lipoid pneu- 
monia and argyrosis, is man-induced; 
its saving grace is the promptness with 
which cures can be established. No ra- 
tional employment of nasal medication 
will countenance deliberate and prom- 
iscuous overindulgence. 

Ryan'* undertook a study to observe 
the histologic changes in the nasal 
mucous membranes of rabbits pro- 
duced by the overuse of 2 types of 
nose drops. The first preparation was a 
0.125% solution of dl-desoxyphedrine 
hydrochloride a stabilized aqueous 
vehicle, 1.25% of anhydrous sulfathia- 
zole sodium and 1.25% of sulfadiazine 
sodium; the second preparation was a 
solution of naphazoline hydrochloride 
(privine hydrochloride ). Each of these 
preparations destroyed the cilia and 
the epithelium was transformed into 
stratified squamous epithelium. The 
subepithelial layer underwent fibrosis. 
The blood vessels became dilated and 
remained dilated for several weeks. 
Constriction and sclerosis of the blood 
vessels was observed at a later date. 

The effects of prolonged medication 
with nose drops, nasal sprays and 
nasal inhalers of vasoconstrictor amines 
were studied in normal adult rabbits by 
Butler and Ivy.? The studies revealed 
that volatile inhalers and nasal sprays 
are similar in intensity and duration of 
effects produced, while nose drops ap- 
pear less effective as a method of medi- 
cation. The effects on the nasal mu- 
cous membrane produced by repeated 
administration of inhalers and sprays 
are similar, and both produced less 


pathologic change than that resulting 
from the use of nose drops. It seemed 
to the investigators that the selection 
of methods of medication in acute rhin- 
ologic conditions should be limited to 
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nasal inhalers and sprays in most in- 
stances. When it is desirable to direct 
medication to a specific area in the 
nasal chamber, such as the ostium of a 
paranasal sinus, nose drops may be the 
method of choice. In conditions re quir- 
ing prolonged and repeated medication, 
sprays or inhalers are proposed meth- 
ods of choice. In commenting on this 
investigation, it may be pointed out 
that clinical deductions were made 
from histologic study of the mucous 
membranes overlying the nasal septum. 
In actual practice, the purpose of liquid 
nasal medication as well as other means 
of intranasal medication is to shrink 
the mucous membranes of the turbi- 
nates in order to obtain relief rather 
than to constrict the 
branes overlying the nasal septum. 
Various authors have called attention 
to the secondary 
from use or misuse of privine hydro- 
chloride. In general, the collective ex- 
periences appear to have been closely 
parallel. Feinberg and Friedlaender® 
comment on more than 75 individuals 
in whom oe of nasal congestion 
were aggravated or prolonged by the 
continued use of pA, vasoconstrictor; 
Schiller'* describes the secondary con- 
gestion arising from the drug in season- 
al hay fever; Gollom*® writes about 
persistent nasal congestion following 
the use of the medicament; Mertins!® 
discusses 3 cases of rhinitis medicamen- 
tosa from excessive self medication; and 
Putnam and Herwick"! report a case of 
naphazoline hydrochloride dependence 
of 23 months duration. Talmage!’ des- 
sii the case of a 62 vear old woman 
complaining of continuous nasal block- 
age. The patient had been using an 
0.1% solution of privine hydrochloride 
for more than a year, employing more 
than 1 ounce of the medicament each 
week. Her dependence on the drug sub- 
sided completely within 3 weeks after 
its discontinuance. 
House and Carey’ 


mucous mem- 


congestion arising 


call attention to 


the fact that children may exhibit a 


464 PROGRESS OF MEDICAL SCIENCE 


different response 
privine 


to ephedrine and 
hydrochloride than that of 
adults, w = sedation following a period 


of % to 1% hours of mild stimulation 
The cai effects that may follow 
administration of the latter drug to 
children include prolonged hyperten- 
sion with peripheral 
mild cortical stimulation, followed by 
depression; depression of the basal cen- 
ters; and an ability to resemble and 
potentiate the action of the barbitals 
in depression of respiration. In this con- 
nection, Childrey and Essex* point out 
that absorption from the mucous mem- 
branes of the nasal cavity and_par- 
anasal sinuses is much more rapid when 
inflamed. This 
may offer one explanation for an occa- 
sional case of systemic reactions. There 
is, in addition, also the possibility of 
sensitivity or idiosyncrasy to nasal 
medicaments. 
That ephedrine and other types of 
nasal vasoconstrictors can cause sec- 
ondary congestion is alluded to by 
Scarano!™ who observed the secondary 
reactions (returgescence, atony and 
bogginess) following frequent dail\ 
intranasal instillations of ephedrine and 
amphetamine in oil. Varying degrees 
of secondary reactions were noted in 5 
of 25 individuals utilizing ephedrine, 
while reactions from amphetamine 
were virtually negligible. During a 
period of 6 vears Sternberg™ followed 
2 patients whose nasal discharge and 
obstruction were due more to the con- 
tinuous use of vasoconstrictors than 
to the underlying allergic condition. 
Eleven vasoconstrictors were emploved 
and he 
which one produced more damage. 
Sevdell and McKnight!® write about 
individuals with distressing disturb- 
ances to the olfactory sense which, thev 
are convinced, are attributable to the 
intranasal instillation of 2 different 
preparations of tvrothricin, both, how- 
ever, containing tvrothricin in concen- 
trations of approximately 1:5000. The 


vasoconstriction: 


these membranes are 


observed no evidence as to 
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solutions were applied by spray and as 
nose drops. Anosmia or parosmia devel- 
oped after a solution of tyrothricin was 
used in the nasal cavity. These symp- 
toms have been pe rsistent, ranging in 
duration from 4 to 8 months. The symp- 
toms have outlasted by months the 
condition for which the solutions were 
originally prescribed. At the time of the 
report none of the patients had regain- 
ed a normal sense of smell. Most of the 
patients thought there had been some 
improvement, at least as far as intensity 
of parosmia was concerned. 

The problem of producing new sym- 
pathomimetic amines is of great im- 
portance and deserves more attention 
in the pharmaceutical world. Until 
pharmacologists happen upon an 
abuse-proof type of liquid nasal medi- 
cament, in Fabricant’s*® opinion, im- 
medicine droppers, 


proved among 


other measures, are urgently required 
to assist patients in clinical utilization 
of controlled amounts of nose drops. 
The case for controlled dosage could 
be assured by the manufacture of a 
medicine dropper that would permit 
automatically a desirable number of 
nose drops to be released when instill- 
ing liquid nasal medication. A truly 
effective medicine dropper would go a 
long way toward abolishing some of 
the tendency toward uncontrolled over- 
dosage and would assist materially 
in eradicating the fear of producing 
unpleasant side-reactions through over- 
dosage. Perhaps the need for an ideal 
sympathomimetic amine will be an- 
swered at some future date—but until 
then specific measures for overcoming 
the abuse and misuse of liquid nasal 
medication through overdosage are re- 
quired. 
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SESSION OF JANI 


Neuronal Changes Associated With 
Tetany of Alkalosis and Hypocalcemia. 
Koenic, M.D., M.S., Pu.D., and 
RutH Koenic, M.B. (Dept. of Anatomy, 
School of Medicine, Univ. of Penna. ). 
These studies were carried out to test 
the hypothesis that the basophilic com- 
ponent of Nissl substance in the cyto- 
plasm of neurons serves as a source of 
energy for neural activity and may be 
depleted if this activity is sufficiently 
great and prolonged. 

Tetany greatly augments neural 
activity by producing repetitive spon- 
taneous discharges both in motor and 
in sensory neurons, and probably also 
in interneurons. Hypocalcemic tetany 
was produced by intravenous admin- 
istration of sodium citrate solution in 
one cat, and of a solution of mono-and 
dibasic sodium phosphate at pH 7.4 in 
another cat. Alkalotic tetany was pro- 
duced by intravenous administration of 
a solution of sodium bicarbonate in 2 
cats. Blood pH rose from 7.4 to 7.8 - 
7.9. All 4 animals were kept in a severe- 
ly tetanic state for 2 hours and then 
fixed by perfusion of the vascular sys- 
tem along with 2 normal control cats.! 
The brain and cervical enlargement of 
the spinal cord were stained with thio- 
nin?. 

The large motor neurons of the 
spinal cord and brain stem were stud- 
ied. In hypocalcemic tetany, these cells 
for the most part stained more lightly. 
The Niss] bodies were less sharp, light- 
er and fragmented as compared with 
the control sections. Jn alkalotic tet- 
any, these cells were distinctly darker 
than comparable cells in control sec- 
tions. The Niss] bodies were less sharp, 
but darker and often larger, and the 
cytoplasmic background showed a 
greatly increased basophilia. 

( 466 ) 


ARY 18, 1949 


The results obtained in hypocalcemic 
tetany are consistent with the energy 
theory of the function of Nissl sub- 
stance. Alkalotic tetany, however, re- 
sulted in an increase of cytoplasmic 
basophilia. It is suggested that anoxia 
resulting from cerebral 
produced by alkalosis, or the effect of 
the pH shift on intracellular enzymes 
involved in Nissl] body metabolism, or 
both, are responsible for these changes 


\ asospasm 


1. Koenic, H., Groat, R. A., and 
W. F.: Stain Technology, 20, 13, 1945. 

2. WINDLE, W. F., Runes, R., and RANKIN 
J.: Ibid., 18, 77, 1943 


Effects of Ablation of Cerebellar 
Cortical Tactile Areas in the Cat. W. 
W. Cuampers, Pu.D., and C. N. Lit 
(Dept. of Anatomy, School of Medicine 
Univ. of Penna.). Ablations of discrete 
portions of the anterior lobe of the 
cerebellum which are situated later- 
ally to the vermal veins and coincide 
with the tactile receiving areas! have 
been performed. These areas are the 
tactile areas for the fore and hind foot. 

Destruction of the fore and_ hind 
foot areas resulted in an ipsilateral loss 
of tactile placing reactions, overstep- 
ping of the ipsilateral limbs and reduc- 
tions of hopping reactions. These symp- 
toms have persisted for as long as 
8 months. 

Similar symptoms follow destructions 
of either the fore foot or hind foot 
tactile area but involve only the limb 
which corresponds to foot area remov- 
ed (i.e., ablation of fore foot tactile area 
results in symptoms limited to the psi- 
lateral fore leg.) 

That these changes in the postural 
reflexes, especially the enduring loss 
of the tactile placing reactions, ™a\ 
be due to increased postural tone is 
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unlikely, for the increase in postural 
tone in the affected limbs was minor 


as compared to the increased tone 


associated with medial vermal and, or 
tastigial nuclear lesions, which are un- 
iccompanied by loss of tactile placing 
eactions. Further evidence for the dis- 
crete symptomatology of the tactile 
a of the anterior lobe was obtained 

by yee itions of nearly all parts of the 
medial vermis and cerebellar hemi- 
spheres without. any impairment of 
placing reactions. 
1. SNipER, R. 
7 


S., and A.: J. 
Neurophysiol 3 


31, 1944. 


rhe Functional Significance of some 
Thalamo-cortical Mechanisms. HeEr- 
pert H. Jasper, M.D. (Montreal Neu- 
rological Inst., McGill Univ.) (By invi- 
The results of 2 types of experi- 
ment on the thalamus are recorded: 1, 
analysis of various local thalamic struc- 
tures by stimulation of not more than 
lc. mm. of carefully located areas in 
the thalamus using the Clark stereo- 
taxic instrument and recording the 
activity from over the cerebral cortex; 
2. implantation of stimulating elec- 
trodes in different parts of the thala- 
mus and observing subsequently the 
changes in behavior as recorded by 
cinematography following stimulation 
of various portions of the thalamus in 
the unanesthetized freely moving ani- 


m i| 


tation.) 


The results of the first series of 
experiments reveal 2 types of thalamo- 
cortical organization: a, the local nu- 
clear cortical system, which involves a 
poiit to point projection from the relay 
nuclei to the sensory areas of the cor- 
tex and from the association nuclei 
such as the pulvinar and the dorso- 
medial nucleus to other cortical areas. 
This local point to point projection 
seers to be just as precise for the 
dorso-medial nucleus, for example, to 
Various portions of the frontal lobe, as 


is the localization of ventralis postero- 
lateralis to the postcentral gyrus. Over- 
lapping this local system, there is, b, a 
diffusely projecting system, which we 
have called the thalamic reticular sys- 
tem which includes the intralaminar 
fibres and nuclei and the reticular nuc- 
leus. In the central core of this reticular 
system, which in the cat occupies the 
rostral portion of the massa intermedia, 
it is possible to stimulate over an area 
of not more than 2 to 3 sq. mm. in 
size and obtain control of spontaneous 
rhythmic activity of the entire cortex. 
This control is maintained even after 
destruction of the thalamic nucleus 
which projects in a local manner to 
this same cortical area so that it is an 
overlapping though diffuse projection 
system with particular functions, we 
believe, in the general regulation of 
excitability and possibly timing of 
events in various areas of the cortex 
relative to each other. From a portion 
of this system, it was possible to obtain 
the bilaterally synchronous wave and 
spike discharge’ very comparable to 
that seen in petit mal epilepsy. 

The stimulation of this system in the 
unanesthetized animal with implanted 
electrodes reproduced a form of seiz- 
ure, during a period after the end of 
stimulation, which simulated as closely 
as could be expected the petit mal 
lapse of responsiveness, without con- 
vulsive movements. With higher fre- 
quency and higher intensity stimula- 
tion of the same area, generalized 
major convulsive seizures were pro- 
duced. 

It was postulated that this thalamic 
reticular system which has its over- 
lapping diffuse but yet topographically 
organized projection to all cortical re- 
gions must have some general facilitory 
and possibly also inhibitory effect on 
cortical activity, perhaps homologous 
with the functions recently described 
by Magoun and Rhines for the bulbar 
reticular system. 
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ADVANCES IN MiLiTARY MEDICINE. Edited by 
FE. C. Anprus, D. W. Bronx, G. A. CaAR- 
DEN, JR., C. S. KEEFER, J. S. 
J. T. Wearn, M. C. WInTERNITz. Assoc. 
Editor, TuCKERMAN Day. Foreword by A. 
N. Ricuarps. 2 volumes. Pp. 965; 94 ills. 
Boston: Little, Brown, 1948. Price, $12.50. 


THE Office of Scientific Research and De- 
velopment (OSRD) was Democracy’s way to 
mobilize and correlate the nation’s scientific 
resources in brains and equipment to meet 
the threat of totalitarianism during World 
War II. This 2-volume work deals with the 
activities of one of the subdivisions of OSRD: 
The Committee for Medical Research. By 
pooling their available basic information on 
topics germane to military needs and by as- 
signing themselves the several angles of ex- 
periments to convert that information into 
practical uses, the medical scientists (nearly 
1700 doctors and 3800 other trained investi- 
gators) were able to bring the methods of 
mass production and the assembly line to 
bear on the problems of military medicine 
and so to achieve, in a short time, results 
that might have been delayed for decades. 
‘It must be pointed out that first steps, or 
the discovery of basic information, are over- 
whelmingly the work of the individual scien- 
tific “prospector”, and are not amenable to 
mass-production methods. ) 

The material of these volumes is grouped 
according to the 6 subdivisions of the Com- 
mittee: medicine, surgery, physiology, chem- 
istry, aviation medicine, and malaria, with 
additional sections on penicillin and on sen- 
sory devices to aid the blinded. The 54 chap- 
ters are written each by a recognized author- 
ity on and participant in the particular phase 
of investigation, and represent the essential 
facts as set forth in about 1300 publications 
(whose references are an appendix of the 
work). The importance and manifold interest 
of the volumes are attested by such chapter 
headings as The prevention of infection in 
accidental wounds; The application of peni- 
cillin to surgical problems; New surgical plas- 
tics and hemostatics; The study of crash in- 


Lockwoop, 


juries and prevention of aircraft accidents; 
Motion sickness; The history of plasma frac- 
tionation: blood substitutes; Methods of pres- 
ervation of whole blood; The development of 
new insecticides; New insect repellants; New 
rodenticides; The clinical testing of antimalar- 
ial drugs; Research in the development of 
penicillin. The manner of presentation is in 
(468) 


REVIEWS 


AND NOTICES 


simple terms so that non-medical scientist 
will find it easy reading. 

This publication is not merely the history 
of advances in military medicine: it is a re 
ord of brilliant achievement for all phases of 
medical practice. Every physician should read 
it with profit as well as interest and pride in 


his profession. 

HospirAL TRENDS AND DEVELOPMENTS, 1940 
1946. Edited by A. C. BAcHMEYER, M.D 
Univ. of Chicago, and GERHARD HARTMAN 
Ph.D., Univ. of Iowa. Pp. 819; New York 
Commonwealth Fund, 1948. Price, $5.50. 
THE material used in this new book has 

been carefully selected from countless articles 
written during this period on the numerous 
phases of activities connected directly or in- 
directly with the development of the modern 
hospital. The editors, who are well known in 
the field of hospital administration and teach- 
ing, have gathered these articles into one 
volume in order that people interested in the 
hospital field may have access to recent writ- 
ings by qualified people on the various sub- 
jects without undue reading of all the litera- 
ture that has been published. 

This is a companion to their earlier vol- 
ume, THE Hosprrat IN MODERN SOCIETY 
which was published in 1940. R. B 
ORAL AND DENTAL DisEAsEs. By Husert H 

Stones, M.D., Prof. of Dental Surgery 

Univ. of Liverpool. Pp. 896; 926 ills., many 

in color. Balt.:. Williams & Wilkins, 1948 

Price, $18.00. 

Tus is an excellent book. While designed 
particularly to meet the needs of dental stu- 
dents in the subjects of Oral Pathology and 
Oral Surgery it may also be recommended as 
a reference book for practitioners of medicine 
and dentistry. Oral lesions which are mani- 
festations of systemic origin as well as thos¢ 
of local origin are considered in detail. Clini- 
cal features are fully described and illustrated 
with excellent photographs, many of whicl 
are in color. There are short but precise sec- 
tions on treatment. Emphasis, however, is 
laid on etiology and histopathology and _ the 
many photomicrographs are well chosen and 
add considerably to the usefulness of the text 
Recent research is cited frequently and _ its 
bearing on disease in the mouth competently 
discussed. The book gives evidence of the 
author’s great experience in teaching and in 
examining students in various universities 4° 
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ll as personal experience in investigative 
rk. 

It is difficult to select outstanding chapters 
Those on endocrine disturb- 
es and nutritional deficiencies discuss ex- 
work its relation to clinical 
liseases and malocclusion of the jaws and 
eeth are well treated. There are four chap- 
ers on stomatitis and allied diseases of the 


comment 


perimental and 


ral mucosa. The chapter on tumors is com- 
prehensive and well illustrated. There is no 
iention, however, of fibrous dysplasia of 
ne which is now recognized as an import- 
int lesion occurring in the jaws and one 
which must be differentiated from neoplasms. 


b 


OccUPATIONAL Marks. By FRANCESCO Ron- 


CHESE, M.D., Boston Univ. School of Med.: 

Pp. 181; 163 Ills. New York: Grune & 

Stratton, 1948. Price, $5.50. 

luis brief volume is a tribute to its author. 
It emphasizes the place the objective derma- 
tologic method of “look first and ask after- 
ward” should have in the general scheme of 


medicine and specifically in personal identi- 
fication. Dr. Ronchese has made a hobby 
“pay off” by producing within 181 pages a 
well-documented, excellently-illustrated com- 
ndium of occupational marks. While many 
data are available in scattered 

adequately given in the bibliogra- 
phy this is the most accessible compilation 

English for the interested reader. 

Included in this guide are certain general 
ispects of the subject such as specific occu- 
pational professional markings; 
ly areas and distinctive markings; decep- 

markings and legal problems and classi- 

on of markings. 


of these 


sources 


markings: 


Although this volume is unique in many 
ways, its usefulness, in spite of the table of 
and could be enhanced by 


contents index, 


the addition of several lists with appropriate 
text and figure references, such as, for ex- 
ple, a list of marks and the particular oc- 
upations commonly vielding them, and a 
list of occupations with the marks produced 
by the m H. B. 
Orr Your Mask. Bv Lupwic Ewe 


M.D., New York Psychoanalytic In- 
titute. Pp. 230. New York: International 
versities Press, 1948. Price, $3.25. 

book offers an account of 
psycho-analytic procedures to physicians and 
n. The author, a member of the Vienna, 


unusual 


Pris 


Brit and American Psychoanalytic Soci- 
eties, has a remarkable abilitv to condense his 
ste and to make them interesting. His 
book of 8 chapters and 8 cases will richly 
re} ts readers E. B. 
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PsycuiaTry. By A. O'Connor, 
L.M.S.S.A. (Lond.). Pp. 380. Balt.; Wil- 
liams & Wilkins, 1948. Price, $9.00. 

In this “short treatise” based on hospital 
and teaching experience in England, the au- 
thor gives clinical descriptions of the neu- 
roses and psychoses which are eclectic and 
conventional. In general he favors a psycho- 
analytic explanation of pathology. But in the 
discussion of wide principles he goes far to 
the left as he apparently reacts against me- 
chanistic ideas prevalent in Britain and comes 
near suggesting that the real origin of all 
illness is in the mind. E. B. 


MEDULLARY NAILING OF KiNTSCHER. By 
Lorenz Bouner, MID., Prof of Surgery, 
Tretrer, M.D. Pp. 386; 1261 ills. Balt.: 
Williams & Wilkins, 1948. Price, $7.00. 
Univ. of Vienna. Translated by Hans 
INTRAMEDULLARY nailing for fractures of 

long bones, introduced by Kiintscher of Ger- 

many in 1940, has been used extensively in 

Europe. Until now, however, the method has 

been rarely employed in the United States. 

A comprehensive critique of the method by 

Lorenz Bohler, a leading authority on frac- 

tures, is timely. 

He analyzes experiences with intramedul- 
lary nailing in 600 fractures, emphasizing the 
narrow limits within which the method 
should be applied. Although he believes that 
intramedullary nailing is the best method 
available for the treatment of femoral shaft 
fractures which are not comminuted, he has 
discarded its use for the treatment of almost 
all fractures of the tibia, humerus, and fore- 
arm bones because of the frequency of com- 
plications. 

Like most of Boéhler’s writing the book is 
didactic in tone. It could have been profita- 
bly shortened if similar details of technique 
had not been repeated for each bone. Ameri- 
can surgeons will be surprised bv the fre- 
quent neglect of the patient’s general condi- 
tion and the failure to use prover supportive 
treatment during operation. The illustrations 
are profuse and wiselv selected. Instructions 
in the actual technique of nailing are detailed 
and lucid. Surgeons of this countrv are in- 
debted to Bohler for furnishine this critical 
analysis of a valuable method of fracture 
treatment when here is as vet 


limited. W. F. 


experience 


Dracnosis In Practice. By BENJAMIN 
V. Watre, M.D., Ass’t Clinical Prof. of 
Medicine, Yale Univ.. and Cnarues F. 
GescHickTEeR, M.D., Prof. of Pathology, 
Georgetown Univ. Pp. 693: 360 ills. Phila.: 
J. B. Lippincott, 1947. Price, $15.00. 
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luis book is not offered as a detailed text- 
book of medicine. It is intended as a guide for 
the advanced student, the intern, and_ the 
practitioner “In the selection of a daily routine 
which will embrace the more important and 
prehensive diagnostic procedures” proven 

be of value in the diagnosis of disease in 
its earliest stages 

The book is divided into 5 parts. The first 
( hapters lL to 3 
human diseases as determined bv morbidity 


these defines the major 
ind mortality statistical studies and gives the 
etiological classification and regional distribu- 
tion of these body. Lastiv a 
routine di ignostic survey, utilizing pro edures 


diseases in the 


of known value in the diagnosis of the major 
is formulated. Part II (¢ hapters 4 


is devoted to a discussion of the im 


diseases 
to 12 

portant symptoms occurring in the presence 
of the major diseases. Part III 
to 20) similarly deals with abnormal physical 
findings, and Part IV (Chapters 21 to 26 
discusses laboratory procedures of use in diag- 


( thapters 13 


major disease In each ot the Se 
Parts are given differential diagnostic lists per- 
tinent to the subject matter discussed therein 
Part \ ( hapters 97 to 49) 
clinical features of the major diseases, with 


nosing the 


pre sents the 


tables giving their differential diagnosis. 

The authors can be commended for their 
practical and unique approach to an old and 
difficult problem To this extent physicians 
will find this book of interest, but otherwis« 
they are likely to find in it little that has not 
ilready been pres¢ nted just as well or better 
€ Ise whe re 

The publisher can be commended for pre 
senting a book that is well bound and well 
printed on high quality paper. Illustrations, 
graphs, and tables are ad quate and well done 
but there are a goodly number of typograph- 
ical errors in the text R 


HEMATOLOGY. By Cyrus C. Strurcis, M.D 
Prot. of Internal Medicine, Univ. of Mich- 
igan Medical School. Pp. 915; 72. ills 
Springfield, Ill.: Charles C Thomas, 1948 
Price $12.50 
luis volume, of imposing size and format, 

contains a good many typographical errors. 

Some of the colored plates are not intorma 

tive. There is considerable redundancy of dis 

cussion. Some personal case reports might well 
have been omitted. A few strictly up-to-date 
topics, for whatever they may be worth, are 
missing from the index, such as hypersplen- 
ism, hyperheparinemia, mast cells, the use of 
toluidin blue, “L.E.” cells. 
cryoglobulins, auto-agglutinins, cold agglutin- 


protamine and 


ins, folic acid “‘antagonists”, urethane, nitro 
gen mustard, “B-12”, and “sludged blood”. 
Despite these adverse criticisms, the r 
viewer treasures this fine, scholarly clinician’s 
summing up of his hematological wisdom in 


AND NOTICES 


the 23 chapters of this worth while book 
Particularly valuable are the splendid para 
G1 iphs of history which introduce each major 
topic For these as well as for the generally ex 
cellent, wise, authoritative clinical discussions 
of all important hematological subjects, the 
book is cordially 
practitioners, and specialists in the field. Al 


recommended to students 
though space-consuming, the duplication ot 
bibliographic references, at the bottom of th 
end of the book, i 
in innovation which is helpful and useful. 


pages as Wwe lI as alt the 


PATHOLOGY. Edited by W. A. D. ANDERSON 
M.A., M.D., F.A.C.P., Professor of Pathol 
ogy and Bacteriology, Marquette Univ 
School of Medicine. Pp. 1453: 1183 ills., 10 
color plates. St. Louis: C. V. Mosby, 194% 
Price, $15.00. 

Tuts book is one of the most outstanding 
single texts on pathology which has been pub 
lished in recent years. While the subjects of 
the chapters run the usual gamut of general 
and special pathology, often fine detail and 
recent research advances are included with the 
general information. The chapters are pI 
sented by different authors, many of then 
being leading investigators in their field, and 
consequently the text has more authority and 
fewer mistakes than most textbooks of patl 
ology. The index is not complete, as occas 
ional references are omitted. The book is re- 
plete with excellent illustrations. With the 
enormous amount of information contained 
within the 1400 odd pages, this text may be 
used with profit either for reference or | 
student teaching 


ENDOCRINOLOGY. By Ray 
M.A., D.M., and 6 collab: 


Evre & 


THe PRACTICE O} 
MOND GREENE, 
rators. Pp. 366; 53 ills. London: 
Spottiswoode, 1948. Price, $10.60. 
[uts book, planned for the general prac 

titioner, essays to encompass the entire field 

of endocrinology in 10 chapters, with chiet 
attention to diagnosis and treatment and littl 
emphasis on physiology and pathology. As is 
usual, considerable variation in style and qual 
ity results from the collaborative effort. Thoug! 
completed in 1946, the book’s appearance was 
so delayed that a number of important recent 
idvances are not included 

Some of the terminology will be a litth 

American readers. A number 0! 

either ignored completels 


strange to 
subjects are 
treated inadequat ly e.g. 
the male. ovarian deficiency with dwartisn 
the relation of the parathyroids to renal dis 
ease, toxic nodular goiter, malignant tu 

of the thvroid. the use of radioactive iodine 
This book is not a major contributio: 

endocrinology, but may be a useful guide fo 
the general practitioner. E. R 
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ESSENTIALS OF ParHoLocy. By LAWRENCE W. 

SmiTH, M.D., and Epwin S. Gautt, M.D.., 

femple Univ. School of Medicine. 3d ed. 

Pp. 764; 740 ills., many in color. Phila.: 

Blakiston, 1948. Price, $12.00. 

In this standard textbook, first published in 
1938, the general method of presentation has 
not been changed but numerous improvements 
The text has been com- 
pletely reset, revised, and augmented. Reduc- 
tion of the page size and of the number of 
pages has made the book much lighter and 


I 
easier to handle. Space has been saved by 


have been made. 


ondensing the case histories and eliminating 
blank spaces intended for students’ notes. The 
high quality of the illustrations has been 
maintained by the addition of 61 new figures. 
As a text for students it can be well recom- 


mended. W. S. 


THE CLINICAL APPRENTICE: A GUIDE FOR 
STUDENTS OF MEDICINE. By JOHN M. Natsu, 
M.D., M.R.C.P., and JoHn M.D., 


M.R.C.P., Bristol Univ. Pp. 200; 71 ills. 
Balt.: Williams & Wilkins, 1948. Price, 
$4.50. 


Delightfully written in that inimitable Eng- 
lish style, this small volume on physical ex- 
unination and diagnosis should be required 
reading for all medical students. The material 
s succinctly and interestingly presented. The 
first section is concerned with the “leisurely 
xamination”, the second with the unconscious 
patient. Emphasis is placed upon the proper 
technics of examination. The book merits our 
unqualified approval. The price seems high 
d may restrict its widespread use. G. R. 
EXPERIMENTAL IMMUNOCHEMISTRY. By ELVIN 
\. Kapat, Ph.D., Columbia Univ., and 
\MIANFRED M. Mayer, Ph.D., Johns Hopkins 
Univ., with a foreword by MIcHAEL HEr- 
DELBERGER. Pp. 567; 86 ills. Springfield, 
Ill.: Charles C Thomas, 1948. Price, $8.75. 
INVESTIGATORS and technicians working in 
fields of immunology, allergy, biochem- 

and medicolegal procedures will be well- 
served by this book on laboratory technics. 


Phe emphasis here is on the methods of 
quantitative measurements dealing with anti- 
gens and antibodies primarily. Relatively few 
theoretical considerations are presented unless 
t} 


apply directly to the methods of meas- 
urement. 


extensive 


Kabat and Maver have utilized an 
literature in the field to illustrate 
handling of experimentally obtained re- 
with tables and graphs of data. The text 
ll-written by authors who have had an 
sive investigating immuno- 
ical processes. Technics now in use for 
detecting Rh blood and antibodies 
not been considered, but otherwise the 
of the book is broad and thorough. 


|. F. 


expe rience 


factors 
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THe in Disease. By 
CuirrorD R. M.D., Rush. Prof. of 
Pediatrics, Univ. of Illinois, and R. CANNON 
Evry, M.D., Harvard Univ. Pp. 1066; il- 
lustrated. Balt.: Williams & Wilkins, 1948. 

Price, $12.00. 

Tus new textbook of pediatrics should 
immediately take a proper place in the fore- 
front as one of the leading texts in the spe- 
cialty. As is the trend nowadays with “com- 
ylete” presentations, a large group of col- 
aborating experts rather than a single author 
or pair of authors have been responsible for 
the subject matter. The almost innumerable 
subjects which come within the scope of 
pediatrics have been covered, including ado- 
lescence, surgical conditions, and growth and 
development; yet the allotments of space 
have been kept in proper proportion to the 
practical importance of the respective topics. 
The book can be recommended as an authori- 
tative and up to date text, of special interest 
to students, practitioners, and also as a desk 
reference. 
THe 1947 YeEAR Book oF PATHOLOGY AND 

CLINICAL PATHOLOGY. Edited by Howarp 

T. Karsner, Prof. of Pathology, Western 

Reserve Univ., Hersert Z. Lunp, and 

Artuur HAwLey SANFORD, Profs. of Clin- 

ical Pathology, Univ. of Minnesota. Pp. 558; 

102 ills. Chicago: Year Book Publishers, 

1948. Price, $3.75. 

Tue Year Book of Pathology was a war 
casualty, this being the first volume since 
1941, with abstracts limited to articles pub- 
lished in 1947. In addition they have added 
valuable material by inviting leaders in a few 


active fields of research to submit concise 
reviews. 
The book is divided into 2 major parts, 


general and special pathology 312 pages, and 
clinical pathology 224 pages. The articles to 
be abstracted were well chosen but not in- 
frequently the abstracts fail to give a clear 
idea of the contents of the original article. 
Even so the main purpose of the book is 
accomplished if it calls the readers’ attention 
to articles they may wish to read in the orig- 
inal. For this purpose it can be recommended. 
W. S. 


NEW BOOKS 

Hydrops congenitus universalis beim Kanin- 
chen, eine erbliche fetale Erythroblastose. 
By Hans NACHTSHEIM und Hans KLEIN. 
Abhandl. d. deut. Akad. d. Wiss. zu Berlin. 
Pp. 71; 25 ills. Berlin: Akademie-Verlag, 
1948. Price, 7.50 DM 

Cornel Conferences on Therapy. Vol. 3. 
Edited by Harry Gorn, M.D., et al. Pp. 
337. New York: The Macmillan Company, 
1948. Price, $3.50 
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Annual Review of Microbiology. Vol. II 
Edited by CuHarues E. Cuiirron, SIDNEY 
Stanford Univ., and H. ALBER1 
Barker, Univ. of California. Pp. 532. Stan 


RAFFEL, 


tord, Cal Annual Reviews, Inc., 1948 
Price, $6.00 
Th the second of a useful series, contains articles 
LS Dbjects ranging from general topics such as 
tabolism to the more specific spirochetes, 
on 


Dementia Praecox By BELLAK, 
M.D Assoc in Psychiatry, New York 
Medical College. Pp. 456. New York: Grunc 
& Stratton, 1948. Price, $10.00 

| s is an important book on an important subject 


It " ymprehensive summary of the work done in 

the field fr 1936-1946 (initial study by Dr. Nolan 

Le s along the same lines was published in 1936). 
W.P 


Medical Clinics of North America. Philadel 
phia Number, November 1948, Recent Ad 
vances in Gynecology and Obstetrics Pp 
1483-1771. Phila.: W. B. Saunders, 1948 
Price, $15.00 a vear. 

This volume gives the present-day views concern- 
ing a wide variety of frequently met problems, such 
struation and menstrual disorders, management 

f th n ypause, leukorrhea, ovarian cysts, the Rh 
t uncer detection and problems of pregnancy 


Ir Iditior it contains a useful 3-vear index. This 
maintains the high standards of the series 
H. H. 


The Frontal Lobes Edited by JOHN F Ful 
ron, M.D., D. Arinc, M.D., and 
S. BERNARD Wonrtis,. M.D. Prox of the 
Assoc. for Research in Nervous and Mental 
Disease. Vol. 28. Pp. 901; 237 ills. Balkt.: 
Williams & Wilkins, 1948. Price, $12.50 
[The 37 chapters of the 4 parts (Biology of the 


E tal Lot Experimental Studies, Chemical Stud 
Frontal Lobotomy) of this comprehensive report 
uimed at ‘‘a critical evaluation of both the physio- 

ica basis of the lobotomy procedure and the 


results which have so far been obtained.” 


Emergencies in Medical Practice Edited by 
A. ALLAN Brircn, M.D., F.R.C.P., Chass 
Farm Hospital, England. Pp. 468; 113 ills., 
8 in color. Balt.: Williams & Wilkins, 1948 
Price, $7.00. 


Psychiatry for the Millions. By BENz1on 
Liper, M.D., Prof. of Psvchiatrv. Pp. 307. 
New York: Frederick Fell, 1949. Price, 


$2.95 


Personality Projection in the Drawing of the 
Human Figure. By KAREN MACHOVER, Ph.D 
Pp. 181. Illustrated. Springfield, IIL: 
Charles C Thomas, 1949. Price, $3.50. 

An outline of a method of personality analysis 
yased on the interpretation of the subject’s drawings 
~ the human figure. The principles of such an 
inalysis are surveyed in a tentative way, though 
“reasonably verified” through thousands of drawings 
wrrelated with their individual case records. To the 
casual reader interpretations often seem fantastically 
far fetched, though no more so than those applied to 
much of modern art 


AND NOTICES 
An Introduction to Physics in Nursing. By 
HrssEL Howarp Fvirrer, R.N., M.A. Pp 
179: 99 figs. St. Louis: C. V. Mosby, 1948 
Price, $3.25 


Adolescence Problems. By S. Sap 
LER, M.D., F.A.P.A., Consulting Psychia 
trist, Columbus Hospital, Chicago. Pp. 466 
St. Louis: C. V. Mosby, 1948. Price, $4.75 
The experience f a specialist in the field f 

e than 40 vear tlered as a 


parents and teacl 


mor p to physiciar 


Psychological Medicine. Moderri Trend series 
Edited by Noet G. Harris, Civil Consult 
ant in Psychological Medicine to the Rova 
Navy. Pp. 450. New York: P. B. Hoeber 
1948. Price, $10.00 


Of the 19 chapter 17 are by British author 
Consideration of the lifferences from American pr 
cedure—numerous but ldom important—should 
interesting and valuable to specialists in the field 


Recent Progress in Hormone Research. Pr 
ceedings of the Laurentian Hormone Cor 
ference. Edited by Grecory Pincus. Py 
378. Illustrated. New York: Academic Pres 
1949. Price, $7.80 
This Volume III ntains 12 article m Oo aspe 

of hormone researcl 

Anesthesia: Principles and Practice, a Pre 
entation for the Nursing Profession. Bi 
M. Hunt. Pp. 148. New York: G. 


Putnam’s Sons, 1949. Price, $2.60. 


Hearing is Believing By Marie Hays HEINE! 
Introduction by Rupert Hucues. Pp. 126 
Cleveland and New York: World Pub. ¢ 
1949. Price, $2.00 
\ book written to help the hard of hearing 


Proceedings of the New York Pathologi 
Society. Edited by ANTonio Rortino. P} 
80. 1948. Price not given 


Medical Statistics from Graunt to Farr. Bi 
Mayor GREENWOOD, D.Sc., Prof. Emeritus 
of Epidemiology and Vital Statistics, Univ 
of London. Pp. 73. New York: The M 
millan Company, 1948. Price, $2.00. 

Inet 1941 and 1943 Fitzpatrick Lectures or 
History of Medicine 


Elementary Anesthesia. By N 
Kemp, M.D., Children’s Hospital, Vancou 
ver, Canada. Pp. 289; 100 ills. Balt.: Wil 
liams & Wilkins, 1948. Price, $5.00. 

THERE may well be a need for a textbook 
signed for the “busy undergraduate,—and the t 
practitioner’, but such a book should be acct 


and authoritative. This volume is neither. It is ft 
of outdated theories, incorrect statements and " 
advice. A few examples: on page 12 is ¢ 
an old diagram which confuses the carotid 
with the carotid body; on the next page a 
ment “the re spirator center 1s probably sit € 
in the pons and upper medulla,” based on a 192 


reference and ignoring the recent work of Pitts 
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grossly inaccurate discussion of the dangers of 
ssive absorption of carbon dioxide by closed 
tem methods of anesthesia. Coramine is recom- 
ed as the “one analeptic which far surpasses 
others in effectiveness,” a statement that would 
but little support. The book cannot be recom- 


nded R. D. 


Studies in Analytical Psychology. By GERHARD 
Apter, Ph.D., Feilow of the British Psy- 
hological Society. Pp. 250; 19 ills. New 
York: W. W. Norton, 1948. Price, $4.00. 

fuis book is chiefly an exposition of the psy- 
logic concepts of C. G. Jung. It contains 6 
papers which describe such things as the differences 
between Jung’s analytical psychology and Freud’s 
psychoanalysis, methods of procedure, the concep- 
of the collective unconscious and archetypes, 

the ego and the life-cycle, the point of view of 
ytic psychology to religion; and Jung’s con- 
yution to modern consciousness. The book will 

#f interest to people who are thoroughly familiar 

ith the field of psychiatry as an exposition of 


iin controversial ideas, theories and techniques. 
Even if the school of thought which is presented 
es not meet with universal agreement, the book 
worth reading. W. P. 
rhe Management of Binocular Imbalance. By 
EMANUEL Krimsky, M.D., Adjunct Prof. of 
Ophthalmology, New York Polyclinic Medi- 
il School. Pp. 464; 200 ills. Phila.:; Lea & 
Febiger, 1948. Price, $12.50. 


fue author deals with such problems as: “1.) 


lhe meaning of binocular cooperation in all visual 
r accommodative ranges as well as for selective 
tions of gaze. 2.) The examination of binocu- 


ue status in an objective or purposeful manner. 


When to interpret binocular coordination as 
mal or flexible . . . 4.) How binocular im- 
ince can affect visual function . . . 5.) The 
nificance of symptomless binocular im- 
nee. 6 How to treat when the eyes 

pear straight. 7 When cross-eye is apparent, 


yw shall we evaluate it from the standpoint of 
need of possible . . . therapy? 8.) When shall 
prescribe prisms? 9.) When shall we resort to 
lical or surgical treatment? 10.) What are the 
rits of binocular training?” (Author’s preface. ) 


Psychiatry in General Practice. By MELviIn W. 
HORNER, M.D., D.Sc., Asst. Prof. of Neu- 
rology, Graduate School of Med., Univ. of 
Penna. Pp. 659. Phila: W. B. Saunders, 
1948. Price, $8.00. 

author, believing that “‘most preventive 
hiatry lies in the hands of the general practi- 

I has written this book as “an attempt to 

psychiatry out of the realm of terra incognita 

those whose primary efforts are spent in other 

The book has good peints, but suffers in 
parison with ‘Teaching Psychotherapeutic 
ine’ (the excellent report of a joint effort 
ored by the Commonwealth Fund to teach 
ical psychiatry to general practitioners ). Many 
presentations are included which are often 

n in a short-story type of style. There ap- 
to be more practical information in the 

m on methods than in other sections of the 
Some important subjects are inadequately 

ssed: for example, the importance of the 
patient relationship in therapy. The ques- 

f suicide, though mentioned in several case 

is not considered adequately. (For com- 
see Maurice Levine “Psychotherapy in 


M il Practice”, Macmillan, 1942.) we 
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The Commonsense Psychiatry of Dr. Adolf 
Meyer. Edited, with Biographic Narrative, 
by Atrrep Lier. Pp. 677. New York: Mc- 
Graw-Hill, 1948. Price, $6.50. 

Mr. Lier, author of several biographies, has 
skillfully assembled and edited 52 reports, journal 
articles, and addresses of Dr. Adolf Meyer, the 
eminent psychiatrist. Biographical chapters are 
interspersed between some of the sections which 
contain Dr. Meyer's writings. The book is in no 
sense a text book of psychiatry. It is, rather, a 
presentation of the life, thoughts, speeches, writ- 
ings, and philosophy of America’s most outstanding 
psychiatrist. In view of the tremendous influence 
which he has had on psychiatry, and in view of 
the relative inaccessibility of most of his writings, 
this book is a valuable contribution. The whole 
medical profession, but especially that portion of 
it which is in the field of Psychiatry, owes a real 
debt of gratitude to Mr. Lief. oa 


~ 


diatric Anesthesia. By M. Dicsy Leicu, 
M.D., and M. KATHLEEN BELTON, M.D., 
Vancouver General Hospital, Canada. Pp. 
240; 84 ills. New York: The Macmillan 
Company, 1948. Price, $5.50. 

Tus is the first monograph to appear on this 
important subject. The foremost achievement of 
the authors is to indicate the wide variety of 
methods of anesthesia that can be used in children. 
lo a reader familiar with pediatric anesthesia, the 
book may be a disappointment, as a relatively in- 
significant portion of the text concerns itself with 
discussions of the great number of perplexing 
problems of child anesthesia. Technic is em- 
phasized almost to the exclusion of theory. How- 
ever, considered as a book on technic, it will be 
a valuable addition to the library of the anesthetist 
who occasionally does pediatric anesthesia. 


J.E. 


Synopsis of Psychosomatic Diagnosis and 
Treatment. By FLANDERs Dunsar, M.D., 
et. al. Pp. 501; 12 ills. St. Louis: C. V. 
Mosby, 1948. Price, $6.50. 

Tuts book will be of interest and practical use 
to general practitioners and students of medicine 
as well as to the specialist in the “functional” 
(emotional) aspects of disease. It is well organized 
and contains in summary form a reflection of the 
most important studies and findings in the field. 
It also includes a useful list of references. 


W.P. 
NEW EDITIONS 
Diseases of the Ear, Nose, and Throat. By 
DoucLtas G. CarrutTHers, M.B., Ch.M. 
(Sydney), F.R.A.C.S. 2d ed. Pp. 344; 140 
ills. Balt.: Williams & Wilkins, 1948. Price, 
$7.00. 


Synopsis of Physiology. By A RENDLE 
Suort, Late Prof. of Surgery, Univ. of 
Bristol, C. L. G. Pratt, Fellow of Christ’s 
College, Cambridge, and C. C. N. Vass, 
Reader in Physiology, Univ. of London. 4th 
ed. Pp. 346; 23 figs. Balt.: Williams & 
Wilkins, 1948. Price, $6.00. 

Healthful Living. By S. Drent, M.A., 
M.D., Se.D., Prof. of Preventive Medicine 
and Public Health, and Dean of the Med- 
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ical Sciences, Univ. of Minnesota. 3d ed 90 ills. St. Louis: C. V. 
Pp. 595; 46 figs. New York: Whittlesey $5.75. 


House Health Series. McGraw-Hill, 1949 With the advar achiev 

6 years that have passed 

Price, $4.50 ot surprising that a radical 

In this book he offers a simple guide mathe performed—whole new sectio1 

it t of health for all who are interested in gettin ind expansions of many other 
the most o oO he od } ii 

tor the future a race of men and women 8th ed. Pp 197; 212 ill 

ul e of carrying on the tradition of healthfulness.’ Blakiston, 1948. Price. 

I foreword This text continues the 

editions with much added ne 

Introduction to Organic and Biological Chem mented usually by British refe 


ins, eczema and ul 


istry. By I 


ind HENRY ( 


with 8 edition in 16 
Reitz, Ph.D. 2d ed. Pp. 795; 
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